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Adding another to its Id g list of war 
contributions, RCA is now 11 

production with a series of rede 
crystal holders—all molded from 
Durez phenolic plastic. Of all-import- 
ant interest is the new efficiency achiev- 
ed, which permits small holders to sup- 
plant larger sizes formerly used. A 
saving of 50% in quartz crystal is 


being realized. 


Of interest to designers and engineers, 
however, is the ingenuity which RCA 
has put into the job. In designing the 
molds two major problems became evi- 


dent. RCA engineers wanted a water 
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PLASTICS THAT FIT THE 








flash from the opening. It 
was-an especially “tough nut to crack 
because the plug opens directly into a 


slot which is bridged at the end 


Because a direct draw could not be 
used, the side-action key fixture was 
designed in two parts. The upper part 
is removed by a straight sideway mo 
tion, and the lower half is removed by 
a slightly upward and then sideway 


motion. 


This molding achievement has been ac 

complished with a Durez phenolic plas- 
tic—added evidence of the outstanding 
moldability of Durez, and added proof 
of the familiar Durez line “Plastics That 
Fit the Job.” In the production of hun- 
dreds of current items, it has been found 
that the moldability and versatility of 
Durez compounds contained the ideal 


answer. 


ssc 











We welcome the chance to discuss the 
advantages of Durez plastics for your 
needs. As one of the oldest and most 
experienced producers of phenolics, our 
laboratories and technical staffs are oft- 
en able to make valuable suggestions 
Durez Plastics & Chemicals, 
Inc., 56 Walck Road, North 
Tonawanda, New J ork 
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Catalin takes the ‘flat’ out of flatware... 
J ett ot tm. 
> s\— festive feeling —and from a merchandis- 
ing viewpoint, a greatly accelerated sales 
appeal. 
This personality of brilliant color and 
enhanced decorative values is achieved 
by Catalin's exclusive casting techniques 
that bring both transparent and opaque 
effects or several color combinations 
together in one finished piece. 
In the field of current and postwor 
cutlery, kitchen aids and handledware, 
“Catalin” cast resins and “Loalin” mold- 
ing compounds are the designer's ideo! 
media and the manvfocturer’s pertect 
materials. To keep posted with Catalin’s 
newest developments, much present and 
future good can result from on early 
get-together with our service staff. 


Inquiries invited. 
CATALIN CORPORATION 


OWE PARK AVENUE + NEW YORK 16, W. Y. 
CAST RESINS + MOLDING COMPOUNDS - LIQUID RESINS 


Cotoun veo loom ore Reg Trodemorks 














Cutlery handle designs by C. Lestie Fordyce 
, for ENGLISHTOWN CUTLERY, “> 
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Geon 


Ung l Resins & Patties 


| ese GEON may be made a wide variety of 

thermoplastic elastomers which can easily be 
extruded, pressure or injection molded, calen- 
dered, cast into sheet and film, or used as coatings 
for fabric and paper. 


The following properties in innumerable com- 
binations may be found in products of GEON: 
Flexible Wide range of colors 
Waterproof and luster 
Light weight Electrical insulation 
High tensile strength Odorless 
Easily embossed Wide hardness range 


Keststance Ca 
Acids Light Mildew 
Alkalies * Air ae 
Chemicals Aging Abrasion 
Foods Flame Sticking 


Already many new — and, in some cases, revolutionary — 
uses have been found in such fields as plastics extrusion and 
molding, electronics, metals, textile, paper, packaging, rub- 
ber, food and beverage, and many others in which a 
seemingly limitless number of uses is yet to be discovered. 
For example, it has just been found that GEON, when 
properly blended, improves a synthetic rubber’s resistance 
to sunlight. 


Does all this suggest some new product or application or 
use to you? Our research staff and laboratory facilities are 
ready to help you. Chemical Division, The B. F. Goodrich 
Co., Rose Building, Cleveland, Ohio. 

For an informative folder which further describes GEON’S 
properties and suggests many applications, or for answers 


to your questions, write Dept. I-1, Chemical Division, Rose 
Building, Cleveland 15, Obio. 


GEON is available to industria) users subject to allocation ander Genera! 
Preference Order M-10. Limited quantities can be had for experiment. 
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INSUROK HAS 
EXCEPTIONAL TENSILE STRENGTH” 


@ Many a product designer has heaved 
a sigh of relief upon learning that 
INSUROK is a combination of 
“beauty and the beast’—that it not 
only has an attractive appearance but 
also has ample tensile strength to 
meet the requirements of scores of 
postwar products. 

Because INSUROK is also light in 
weight, it is being used in dozens of 
wartime products, today—will pro- 
vide competitive advantages for other 
types of products, tomorrow. 


LL SURE & Precision Plastics 


INSUROK, Molded and Lami- 
nated, is made in a wide range of 
grades and types— with combinations 
of characteristics which make it the 
preferred material for innumerable 
electrical, chemical, mechanical and 
decorative applications. Richardson 
Plasticians will be glad to work with 
you or your designer in determining 
the type of INSUROK best suited 
to your needs. Write for complete 
information. 














Uniess users are going to “baby” your 
product, it may be advisable to give 
it the advantages of INSUROK'’S 
bigh tensile strength. 





The RICHARDSON COMPANY 

















New landing light lenses molded of 


‘LUCITE 


Du Pont “Lucite” 
reduces weight and breakage, 
provides weather resistance and 














BEFORE AND AFTER the introduction of “Lucite”. . . a marker 
dimensional stability. lens, part of the field lighting cquipment. This is an ellipsoidal Fresnel 
Lens design boosts candlepower. lens, providing concentrated high candlepower beam at certain 





angles. Old lens weighed 39 ounces; new ““Lucite”’ lens weighs about 

3 ounces. High finish of mold surfaces makes the most of the high 

: degree of light transmission of “‘Lucite.”” Because of high wattage 

N=“ of another demonstration of the many and temperature of bulb, Heat-Resistant “Lucite” is used for these 


ee $t.9? lenses... is injection-molded from top center sprue. Molder of all the 
advantages of Du Pont “‘Lucite” methyl] lenses ilinsteched on this page is Stiaon A°G'A Plasties. 







methacrylate resin comes with the armed 
forces’ release of the description of field 
lighting equipment in which this versatile 
plastic plays a major part. 

The armed forces wanted this equipment 
to have light weight and resistance to break- 
age. It was necessary at the same time to 
improve the optical accuracy while main- 
taining good dimensional stability and weather 
resistance. 

“Lucite” met all these requirements and 
| made possible, in addition, a design which 
almost tripled candlepower from the same 





























light sources. ANOTHER IMPORTANT weight reduction is effected by use of 
Do you have problems involving similar Heat-Resistant ‘“‘Lucite” for the obstacle lens. Old lens weighed 26 


needs? “Lucite” may he the answer, Du Pont ounces; lens of “‘Lucite’’ only 3 ounces. Note three-color lens below, 
plastics technicians will lend you the help of 
their experience in solving plastics problems 
on war and development work. Address in- 
quiries to: E. I. du Pont de Nemours & Co. 
(Inc.), Plastics Department, Arlington, N.J., 
or 5801 So. Broadway, Los Angeles 3, Cal- 
ifornia. In Canada: Canadian Industries, 
Ltd., Box 10, Montreal. 


AVAILABLE : Special story on Heat-Resistant ‘‘ Lucite’’ mold- 
ing powder. Write on your business letterhead for your copy. 


DU PONT 
PLASTICS 








INTERESTING DEMONSTRATION of the workability of 
“Lucite” is this tri-color lens, the application of which is still 
restricted. Three flat molded strips of general purpose““Lucite” 
—yellow, green, and red—are welded into a single homoge- 
neous optical lens unit, an extremely accurate job in which 
skillful workmanship and good material combine to produce 
a superior product. 















BETTER THINGS FOR BETTER LIVING...THROUGH CHEMISTRY 
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REED-PRENTICE libeerion | ‘Mold 
10A—4 oz., 10D—6 oz., 10D—8 oz. 


REED-PRENTICE 
Injection Molding 
Machine 
10F—16 ox. 
10H—22 oz. 


INJECTION MOLDING MACHINES 
‘ARE DESIGNED AND MANUFACTURED 


REED-PRENTICE Injection Molding Machines come 
from a modern and exceptionally well equipped plant 
with 181,942 square feet of floor space, staffed with 
long-experienced designers and skilled craftsmen. 

Since 1937, REED-PRENTICE has produced nearly 600 
Injection Molding Machines which have been shipped to 
all parts of the United States, as well as Canada, Mexico, 
South America, England and Australia. This wide ac- 
ceptance has kept us in close touch with the entire plastic 
field and, therefore, with the developments and needs 











REED: PRENTICE corr] =e 


AcHins 


of injection molders. Their requirements, in turn, have 
been quickly incorporated as improvements on new 
machines and made available to earlier owners of our 
machines. The record of accomplishment by REED- 
PRENTICE machines is strongly allied with the progress 
of one of the fastest growing phases of the plastic indus- 

— Injection Molding. 

REED-PRENTICE Injection Molding Machines are avail- 
able in sizes 10A-4 oz., 10D-6 oz., 10D-8 oz., 10F-16 oz., 
and 10H-22 oz 








1213 W. 3rd St. 
S MASS., U.S. A Cleveland 13, Ohio 




















All over the world GI Joe is grateful for these light- 
weight clean-up accessories. Naturally, he doesn’t 
know they're made of Lumarith C.A. and Lumarith 
X, but the fabricator was keenly conscious of that 
fact. He knew that when it comes to moisture-condi- 
tions, wear, impact shock, and torque, Lumarith can 
take it. 

Celanese plastics have traditionally been speci- 
fied for combs, hairbrush backs, toothbrush han- 
dles, tank floats, mouthpieces, and so on, so that it's 


®Trade-marks Reg. U. S. Pat. Off. 


natural for manufacturers, designers and molders 
to select Lumarith with confidence where moisture- 
resistance is needed. 

The Lumarith Technical Service is a rich source 
of development and production data for our cus- 
tomers—and our prospects. Why not consult with 
the pioneer of the plastics industry? Celanese Cellu- 
loid Corporation, The First Name in Plastics, 180 
Madison Avenue, New York City 16, a division of 
Celanese Corporation of America. 


CELANESE PLASTIC 





PLEASING INFORMATION 


To Postwar Planners: 

This is the time 

to pump our experts 

about problems in plastics. 
Our research 

and engineering staffs 
ad-lib no answers. 

They study, cogitate, 
ruminate, and sweat 


out the solution 


based on 





Pro-phy-lac-tic’s 
100 years of experience 


in plastics production. 
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Sl THE CARVER LAMINATING PRESS 





‘ The Carver Laminating Press is 
available for prompt deliveries. 
Information on request.. 


vy g The Carver Laminating Press is in 

. general use in war plants, government offices, 
military bases and other restricted areas, for the 
production of tamper-proof identification cards and 
badges. These passes, bearing the individual's 
photo and other personal data, are permanently 
laminated between transparent sheets of cellulose 


acetate by hydraulic pressure with the Carver Laminat- 


ing Press. (We do not supply cards, badges or plastic 
materials. ) 


Distributors 
THE FOLMER GRAFLEX CORPORATION 
Rochester 8, N. Y. 





} gin FRED S. CARVER 
HYDRAULIC EQUIPMENT 
9 —<——= 34:3 HUDSON ST..NEW YORK 14: 


: ROI Research Boart | Promises 
Big Postwar Advancements 


/ 
What is America’s largest producer of synthetic resins thinking about 
these days? What is RCI planning for after the war? These, and similar 
questions, load every mail at RCI. 


/ 





And here's the answer: RCI is organized for peace as thoroughly as for 
war. Without abating one iota from its big war jobs, this organization is 
forging full speed ahead on postwar projects. 

Right now a special research plan board is in session—weighing the 
peacetime value of the startling product changes brought about by 
war... scrutinizing the probable needs of the widely different industries 
and industrial processes that will follow Victory .. . laying plans that 
will not only maintain RCI leadership in its special fields, but will also 
vastly extend its services to all industry. 

The time is not yet ripe to reveal results; RCI is, naturally, working only 
for Victory now. But you can be assured that when peace comes, with 
it will come new RCI products that will fully uphold this organization's 
reputation as a foremost exponent of progress in every sense of the word. 


WORLD-WiDE | REIGHHOLD CHEMICALS, INC. 


DISTRIBUTION Genera! Offices and Main Plant, Detroit 20, Michigan 


Other plants: Brooklyn, New York + Elizabeth, New Jersey - South San Francisco, California + Tuscaloosa, Alabama - Liverpool, England - Sydney, Australia 
SYNTHETIC RESINS . CHEMICAL COLORS * INDUSTRIAL PLASTICS oe INDUSTRIAL CHEMICALS 
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Tubing 
Pipe and 
Fittings 


























It’s a far cry from the 
early ash tray-and-gadget 
stage to the use of plastics for functional parts 
like this washing machine agitator. Molding 
such large parts calls for special skills . . . in 
mold design and in production technique. 
The ability to take such problems in our 
stride has enabled us to fit plastics to many 
new applications ... where they do a job bet- 
ter than any material previously used. 

Take this agitator, for example. It is light 
yet strong and resilient. Dirt cannot lodge 


MOLDED (PRODUCTS 


MODERN PLASTICS 











my, How S¥rsicd HAVE GROWN! 


against its mirror-smooth surface. Moisture 
absorption is low. Soap and hot water do not 
corrode it, and the plastic itself has no 
corrosive effect. 

Your problem may require similar high 
strength to weight ratio . . . similar non-cor- 
rosible qualities, good electrical properties, 
or merely new eye-appeal. In any case, send 
us your specifications for quotation, or ask 
one of our engineers to consult with you. 
MOLDED PRODUCTS COMPANY, 4533 
W. Harrison St., Chicago 24, Illinois. 























DU PONT PRODUCTS YOU SHOULD INVESTIGATE 





POLYVINYL 
ALEOMOL 


H 








-CH -CH,-CH -CH,~CH -CH,-CH -CH, 7 
OH OH n 


CHARACTERISTICS 


y7HITE TO CREAM-COLORED pow- 
W iaer, bulk density 0.4-0.6 (Sp. 
Gr. 1.21-1.31). Not attacked by 
bacteria or fungi under ordinary con- 
ditions. Can be blended with pig- 
ments, fillers and plasticizers for 
extrusion and molding into finished 
articles, or into sheets that may be 
used as preforms for molding or 
stamped into finished objects. 


soupd—Can be used with or without 
plasticizers, fillers, or other modifiers 
to produce rubber-like masses having 
Shore Hardness 10 to over 100. 
Molding ean be effected at 250- 
300° F, 500-1500 psi. Moldings are 
transparent or translucent, depend- 
ing on the filler, and are tough, 
resilient, flexible and abrasion- 
resistant. 


AQUEOUS SOLUTIONS 
solids content may be varied inde- 


Viscosity and 


pendently over a wide range. Solu- 
tions are compatible with plasticizers 
wetting agents and other compounds 
used as adhesives and binders. 
Readily dispersible in mixtures of 


— 
——— = | 
—— ee = 
— 
—_ 


E. I. du Pont de Nemours & Co. 
lec tment 











Electrochemicals Depar 
Wilmington 98, Delaware 


» 
Please send me information on I 


Name 
Title 

Firm 

Street & No. 
City—P. O. Dist. —State— 


olyviny! Alcohol. 


OH 


fillers, paper pulp, sand, clay, and 
ceramic mixtures. 
FILMS AND COATINGS 
by spraying, dipping or coating 
machine application and subsequent 


Easily obtained 


evaporation of water. They are 
transparent, strong, tough ,abrasion- 
resistant, impervious to gases and 
vapors other than water vapor; have 
high tensile and tear strength, self- 
sealing properties and resistance to 
all common oils, fats, waxes and 
organic solvents. They are swelled 
by water, can be made water-resist- 
ant but not waterproof, 


TYPICAL APPLICATIONS 


Molded or extruded products can be 
used for gas-, grease-, solv ent-proof 
washers, gaskets, diaphragms, print- 
ing rollers, ete. Water solutions may 
be used in preparing adhesives and 
binders for ceramic materials, paper 
coatings, textile sizings; for emulsi- 
fying oils, fats and waxes; as binders 
in shoe-leather dressings; in cosmetic 
and pharmaceutical formulations; 
for dip, spray and machine coating 
of threads, fabrics, paper, metals, 
























y 


leather, etc.; for grease-proofing 
paper, fabric and leather; as sizers 
for special reproducing printing 
papers; to laminate fabrics and other 
materials; in photo-sensitive coat- 
ings for printing plates and decorat- 
ing stencils. 


ALSO ... POLYVINYL 
ACETATE and POLYVINYL 
ACETATE EMULSIONS 


Investigate the properties and 
applications of Du Pont Polyvinyl! 
Alcohol, Acetate and Acetate Emul- 
sions. Learn how they may serve 
you in your development work for 
the future. 

Several grades of Polyvinyl Alco- 
hol are available, each with different 
physical and chemical properties, 
permitting a selection of the grade 
best suited to specific requirements. 
At present, use of Polyvinyl Alcohol 
is restricted to uses covered by 
GPO-M-10. Small amounts, how- 
ever, are available for research work. 
For complete information, just clip 
the coupon below! 


ONE PINT OF YOUR BLOOD MAY SAVE A FRIEND'S LIFE! 


DU PONT 
ELECTROCHEMICALS 
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FOR SEWING STEEL 


Everyday, welding rods in countless numbers, link patterned 
pieces of structural steel together to form mighty weapons for 
Victory. And every day war-time packaging safely delivers 
these vital rods to widely scattered scenes of construction. 
Never before has product packaging played so important a role. 

Needless to say, each war-time packaging assignment is care- 
fully studied by H & D Package Engineers, to gather from it 
every possible application that will make for better post-war 
packages; for surer, safer, undamaged deliveries. 

Most of the new and better products of tomorrow will travel 
the rail, sea, sky and highways of the world in scientifically 
engineered corrugated boxes. So in planning your post-war 
packages—and now is the time—look to H & D for rugged, 
reliable corrugated boxes. Skilled H & D Package Engineers 
—authorities on packaging—know the correct formula for 


packages that protect and promote the product. 


BUY WAR BONDS — KEEP THEM FOR FUTURE USE 








Tells HOW to SHIP 
More Economically in 
Corrugated Boxes 


Economies of time and materials have never 
been more vital than they are today. Effecting 
small economies all along the line result in sav- 
ings of time and money. The H & D Little 
Packaging Library Booklet, “How to Ship More 
Economically in Corrugated 

f Boxes," is ao storehouse of useful 
=) packaging data compiled for 


those who do not have time to 


(<2...) ferret out this information for 
a . ; 
Teme’ | themselves. You can get a copy 


j 

i | 

on of this booklet by writing The 
Hinde & Dauch Paper Company 





v Executive Offices, 4475 Decatur 
Street, Sandusky, Ohio. 
s . 7 
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HINDE & DAUCH 


CORRUGATED SHIPPING BOXES 


For postwar packaging ..beller see Hh & 


AUTHORITY ON PACKAGING. 
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high quality of Erie Resistor 

Plastic Products reflects the 

knowledge and experience of Erie 
Resistor engineers. 

The benefit of this knowledge and 
experience is offered you through 
our ‘engineering service” to help you to 
arrive at the correct design for your plastic 
parts. 

Our service to you is based upon: 

1. A thorough and up-to-date knowledge of 
molding materials, their characteristics, advan- 
tages and limitations for specific applications. 

2. Our years of experience in proper die 
design and the constant development of new 
molding techniques, resulting in higher pro- 
duction speeds (faster molding cycles), at the 














LONDON, 








MOLDER or AMERICA 
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Let’s All Back The Attack—Buy EXTRA War Bonds 


PIONEER 
INJECTION 


same time retaining the character- 

istics of high quality such as close 

tolerance, controlled shrinkage, no 

flow marks and unusual color depth. 

3. The development and utiliza- 

tion of modern facilities and equip- 

ment for mechanical and finishing opera- 

tions such as drilling, tapping, machining, 

cementing, painting, buffing, and assembling. 

Write our Engineering Department concern- 

ing any problem involving Injection or Ex- 

trusion Molding, or Injection Molded Thermo- 

setting Plastic articles, in sizes ranging from 2 

ounce to 18 ounces inclusive. Our new illus- 

trated bulletin describes our facilities and 

background in detail. A letter to us will bring 
a copy to you. 


Plastics Division 


ERIE RESISTOR CORP., ERIE, PA. 


ENGLAND * © TORONTO, CANADA 
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Lichter weight, greater speed, higher 
safety standards, longer life, lower travel 
and transportation costs ... have been the 
lengthening shadows which have forecast 
our modern methods of overland trans- 
portation. 

One C-D product, DIAMOND Vulcan- 
ized FIBRE, early presaged revolutionary 
design changes. DVF is a tough, strong 
NON-metallic, with an extremely favor- 
able, strength-weight factor when compared to metals. It has 
a natural resilience and great ability to absorb shocks and 
vibration. It is a good electrical insulator. It is readily punched, 
machined or formed. 

In 1911 C-D introduced DILECTO, a laminated plastic, 
first called “waterproof fibre.” DILECTO has played an 
equally important part in helping advance transportation 
methods. Wherever electricity must be controlled C-D 
DILECTO provides insulation that stands up under extreme 
conditions of temperature and moisture. 

In adapting these and the other C-D NON-metallics to 
the “What Material?” problems of peace and war, the C-D 
laboratory has acquired a wealth of “know how” which is 


at your disposal to help you solve your “What Material?” — 
€-D products include THE PLASTICS . .. DILECTO—c lominoted phenol 


problem. CELORON—a melded phenolic: DILECTENE—o pure resin plostic es- 
sultedte U-H-F insulation ... THE NON-METALLICS, DIAMOND 


DISTRICT OFFICES: New York - Cleveland - Chicago - Spartanburg, S. C. vicanized Fibre: VULCOID—resin impregnated vulconized fibre: anc 
MICABOND —built-up sulation. Foider GF describes all these 
West Coast Rep., Marwood, Ltd., San Francisco - Scles Offices in principal cities products and gives Souaieecand nme ty . ; 


\ . 
bo ntinental | oe” nae FIBRE COMPANY 


nce ISII—NEWARK 28+ DELAWARE 











SOFTEN 
PREFORMS 


get 
perfect 
flow— 

NO CORES! 


LARGE MATERIAL HANDLING DRAWER i: 
‘built-in and COMPLETELY ENCLOSED! 


Get perfect plasticity, plus many other advantages, 

with the new Thermex 2P unit. This new Thermex, 

designed exclusively for plastics, will heat preforms as 

fast as needed and with fully automatic operation — no 

tuning. Simply place the preforms in the aluminum drawer 

and close it. Closing the drawer starts heating cycle and automatic 

timer stops it. Opening drawer cuts out high frequency power. 

The 2P Thermex will greatly increase production and flexibility; 
improve quality; substantially reduce breakage, rejects and finished piece 
costs. It will also enable you to handle larger, more intricate moldings and 
a greater variety of plasticsand fillers. Get details now about this important 
advancement from The Girdler Corporation, Thermex Div., Louisville 1, Ky. 





THE NO. 2P CSIPIE, 


A GIRODLER PrRooucT 








The LARGEST Tubing and the sMALLEST 


We specialize in mass production of tubings to 
close tolerances. Some sizes immediately available 


Also TINITER EOX 


Functional Shapes 
for the building field and for 


general industry. 
e 
DATA SHEET 

Upon request we will send you 
data sheet descriptive of TULOX 
TT tubing made from cellulose 
acetate butyrate and TULOX A 
tubing made from cellulose acetate 
showing physical properties and 
some standard sizes available to- 
gether with prices. If you have 
special chemical or physical require- 
ments we will be glad to work with 
you in the development of tubings 
to meet your individual needs. 


UULOX Plastic Tubing 


REG. U.S. PAT. OFF 


... measured with a micrometer—not a yardstick! 


At Extruded Plastics, Incorporated, 
we specialize in the precision manu- 
facture of TULOX tubing and 
INTERLOX functional shapes. We 
do neither injection nor compression 
molding, nor do we ‘cut to length’. 
We are set up for mass production 
but we can offer, through our repre- 
seriatives, a number of standard sizes 
of tubings and functional shapes for 
immediate delivery for war and essen- 
tial industrial use. 


CLOSE TOLERANCES. On ‘run of the mill’, 
we hold to limits of plus and minus 


one-half of one per cent. Even finer 
tolerances can be held on long runs. 


RAW MATERIALS. Our exclusive process 
is applicable to many of the thermo- 
plastic resins that are now in commer- 
cial production. Every one of these 
different resins offers its outstanding 
advantages together with certain dis- 
advantages. There are rigid transpar- 
ent tubings and flexible tubings that 
are not transparent but are resistant 
to intense cold. Others are highly re- 
sistant to chemical action. Write for 
data sheet. 


Through continuous research we pass on to customers 
the benefits of our experience 


EKATROUDED PLASTICS. Ine. 


NEW CANA VORW 


ALK. CONNECTICEH I I S.A 


~ 
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ECONOMICAL ONE-SHOT ¢ ame npe os 
ing produces this intricate Lumarith tele- 
phone base, complete with metal insets. 


CELLULOSE PLASTICS ARE £CONOM/ICAE 





Every feature of the plastics based on Cellulose 
points up their great economy in the process of 
molding and fabricating. They can be molded by 
injection and extrusion, which means high out- 
put per hour. They lend themselves to intricate 
one piece moldings, saving hours of assembly. 
Because of their lightness of weight, they produce more 
pieces to the pound of raw material. And, because they are 
true thermoplastics, there is no scrap to be thrown away 
FLEXIBLE - 


TOUGH - STABLE - 


HIS is A “SPRUE” showing how 
ment large acetate combs are 
roduced, in a matter of sec- 
mds, with one quick shot of 
jastic into the injection 

nold. Some molds can 
roduce up to 200 parts 

o the 5 te and 3 

hots a minute. 
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“CU LaS POWDER COMPANY 


MORE PIECES to the pound than with other 
heavier materials. Razors molded by 
Dillon-Beck of Chemaco cellulose acetate. 








CLEAR - 


EVERY BIT OF SCRAP 
channel pieces from injection molding 


all pieces can be ground and re-molded. Hercules does not 
! 


make plastics, but as a leading producer of Cellulose de 
Cellulose Acetate, Cellulose Nitrate and Ethy! 


we are working constantly to supply those who 


rivatives 
Cellulose 
do make plastics with even better and more versatile base 
materials. We have literature and other data based on our 
years of research, which we will gladly mail to you. Please 


address your letter Cellulose Products, Department MP-65. 


Hercules Powder Company, Wilmington 99, Del. 


LIGHTWEIGHT 





ECONOMICAL - 


HERCULES 


CELLULOSE ACETATE 
CELLULOSE NITRATE 
ETHYL CELLULOSE 


including ¢ 


can be ground back to powder and re-used. 



















PLASTIC 
MATERIALS 












A 50-ton semi-automatic molding press necessary equipment for transfer molding 










equipped with mechanical strippers top = and in larger capacities. @ The Baldwin 
and bottom, column extensions for chang- Locomotive Works, Baldwin Southwark 
ing the daylight, self-contained pump- Division, Philadelphia, Pennsylvania, 
ing unit and adjustable electric pressure U.S.A. Offices: Philadelphia, New York, 
control. @ Units of this character can be = Chicago, Washington, Boston, Cleve- 


furnished with bolsters, parallel bars, land, St. Louis, San Francisco, Houston. 


uu BALDWIN ‘= 


SOUTHWARK 
* HYDRAULIC PRESSES * 
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Remember Aesop's story of the Hare and the Tortoise? There is a lesson in 


it for every business executive who feels that postwar planning is something 
which can be deferred. The tortoises who keep plugging along day after day 
will get there ahead of the hares who think they can catch up later quite easily. 


Now is the time to do your postwar planning... not later on. We wel- 





come inquiries from executives who are thinking now in terms of sales 


after the war. 





THE PLASTICS COMPANY 








WESTFIELD, NEW JERSEY 
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Precision 


SAO TIL 
JLUING 


that meets 
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Here’s help for “newcomers”. . . cut-off 
wheels that compensate to the fullest possible 
extent for workers’ undeveloped skill... 
wheels that cut clean, free and straight with 
minimum amount of burr and burn . .. wheels 
that weather rough treatment. 

Train “green help” to recognize features 
that add finesse to the quality of their work. 
With Bay State resinoid-bonded, rough-sided 
cut-off wheels, they get freer cutting action, 
longer life. Discoloration and heat are mini- 
mized because contact surface area is notice- 
ably reduced. 

Bay State makes wheels for every type of 
cut-off machine... rubber-bonded wheels for 
wet operations, resinoid-bonded wheels for 
dry. Constant rigid laboratory inspection of 


1A 
BAY STATE 
W- 2 ttt; As 
TESTED REC. RPM 
$600 2G 5 
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(ive “Green Hands” Blue Flash Performance 


= ee — _ - a 


j HONING AND SUPERFINISHING STONES 


raw materials ... modern ovens with deli- 
cately-set temperature regulators...and other 
factory refinements contribute to the mount- 
ing reputation for leadership of Bay State 
“Blue Flash” cut-off wheels just as they do for 
Bay State’s complete line including all types 
of grinding wheels and other molded abrasive 
products. Bay State’s reputation for honing 
and superfinishing stones is unexcelled. 

Test a wheel to see how Bay State quality 
helps “green hands” and veterans too. For 
additional details get Bay State’s Cut-off 
Bulletin. Write... 


BAY STATE ABRASIVE PRODUCTS CO. 
WESTBORO, MASS. 


4ST 


FLASH GRINDING WHEELS 2252. 


® PORTABLE SNAGGING WHEELS 


MOUNTED WHEELS AND POINTS i CUT-OFF WHEELS \) INSERTED-NUT DISCS Gs AND CYLINDERS O 
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STRENGTH WANTED? Then We 


COLUMBIAN CO-RO-LITE 






cee on More and more—as this war goes 
= on—you’re going to need fillers that will 
give you high impact strength com- 
binéd with a wide range of molding 
oy shapes. So why not start now with 
= COLUMBIAN CO-RO-LITE, the resin-impreg- 
© nated thermosetting batting that is made from 
light, tough cordage fibres—needled into a 
cohesive mass. It comes to you ready for 
shaping, molding and setting—with density 
and specific gravity adjusted to your own speci- 
fications in the raw sheets. 


Use flash molds if you wish. Produce either 
sheets or molded shapes, suitable for impact, 
bearing, tension or compression parts. No 
softening point. No cold flow under reasonable 
loads. No effect on metal inserts. Its mechanical 
and dielectric properties improve with age. Due 
to its ability to combine both rigidity and 
elasticity in the same piece, CO-RO-LITE is 
ideal for forming solid hubs with flexible 
peripheries. 


Write or wire for physical data 
and production recommendations. 


Patent No. 2,249,888 
ther patents pending 


COLUMBIAN ROPE COMPANY 


400-10 Genesee St. 
Auburn, “The Cordage Cily” New York 














































Crystal clarity, plus 
chemical resistance 


_..in Plexiglas 


These outstanding features are among the 








reasons why Proportioneers, Inc., selected 
PLexiGLas for the valve parts on its widely 


used chemical feeder: 


Resistance to chemicals,es pecially 
the solutions used in water treat- 
ment, 

Lasting transparency, to permit 


quick visual inspection. 


Ease of molding into finished 
parts, complete with assembly 
threads and flanges. 


Dimensional stability and low 
water absorption. 


Add to these advantages such other features 
as light weight, high impact strength, resist- 
ance to weathering, permanent electrical 
properties...and you may see many ways 
in which “Aviation’s Standard Transparent 
Plastic”’ will fit into your own war produc- 


tion — or post-war plans. 


For technical assistance in using PLEX1- 





GLAS to best advantage, call our nearest 


PLEXIGLAS valve parts used in the Chem-O-Feeder, designed and built by ofhice: Philadelphia, Los Angeles, Detroit, 
Proportioneers, Inc., to supply accurately measured quantities of water-treating 


chemicals to a stream of liquid. Parts are injection molded (by Firestone Rubber ( thicago, Cleveland, New York. Canadian 
. » » se , ive oa a si ate Ts -& : 

& Latex Product ompany, Fall River, Mass.) in a single-step operation Distributor: Hobbs Glass Ltd.. Montreal 
molded to final shape and dimensions without subsequent machining. . 








Only Rohm & Haas makes 


$ awards to Rohm & Haas 


Company and its associated 
firms, The Resinous Products 


& Chemical Company and 


Charles Lennig & Company. CRYSTAL-CLEAR ACRYLIC SHEETS, 
RODS AND MOLDING POWDERS* 


*Formerly Crystautite Molding Powders 














_ Prexieras is the trade-mark, Reg. U. S. Pat. Off, for the acrylic resin thermoplastic sheets, rods and molding powders manufactured by Rohm & Haas Company 


ROHM & HAAS COMPANY 


WASHINGTON SOUARI PHILADELPHIA 





A MARK OF DISTINCTION IN PLASTICS AND HARD RUBBER 


Behind the mold mark of the Jos. Stokes Rubber Co.—a trade- 
mark found on increasing thousands of hard rubber and plastics 
parts—ties half a century of experience. It is knowledge that is 
yours to command whenever you will—knowledge backed by 
modern research facilities, extensive manufacturing equipment, 
and a willingness to analyze and share your problems from 
the idea stage to the finished product. We are ready to talk 


over either your present or your post-war plans. 





sos. STOKES RUBBER co. 


Molders of Plastics and Hard Rubber 
Established 1897 


TRENTON, N. J. 
In Canada: Jos, STOKES RUBBER Co., lid., WELLAND, ONT. 
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LABORATORY 
MILL ? 


A mill for use in a laboratory must 








be a versatile piece of equipment 

. .a machine that can be used for 
a certain series of tests or expené 
ments today, and for a totallyaiif- 
ferent purpose tomorrow 


















week after. 
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RMINGHAM COMPANY, ! 
ANSONIA, CONN. 


ts: Ansonia and Derby, Conn., Buffale 


Sales Offices: Ansonia, Buffalo, 
Pittsburgh, Akron, Los Ang 




































all sides. 






12” x 26" double-geared mill driven by a four-speed, 
AC motor through a speed changer which provides in- 
finitely adjustable roll friction from even motion to 2:1 
friction. A worm and ratchet mechanism facilitates adjustment of the 
front roll, and vernier indicators show amount of roll movement. 
Removoble center guide, adjustable along the roll face, makes mill- 
ing of varying size batches easier. Hand-operated scraper can be 
changed from front to back roll. Push-button control on both sides of 





mill permits operation from either side. 


10" x 24” mill mounted 
on welded base which 
provides convenient 
working height. The DC, adjusto- 
ble-speed, geared motor drive is 
housed in the base. A worm and 
ratchet device with clutch permits 
synchronized adjustment of both 
ends of front roll or either end 
separately. Knives are provided 
for trimming edges of the stock. 
A take-off roll, mounted between 
the housings, facilitates stock re- 
movol. 


8" x16" mill with geared 
motor drive enclosed in 
high base of welded 
construction. This arrangement 
conserves floor space and pro- 
vides ready access to the mill from 














































A NEW all-purpose INFRARED 
SPECTROMETER 


For identifying un- 
known organic ma- 
‘terials, determining 
characteristic 
atomic groups and 
analyzing complex 
chemical mixtures. 


Basic Facts About Infrared Spectroscopy 


THE App.ication of infrared spectroscopy to chemical problems is 
today a necessity for the chemical industry. Its usefulness in this 
war emergency is recognized in such diversified industries as pe- 
troleum, rubber, plastics, explosive intermediates, biochemicals, 
etc. 

The value of this new technique lies in the fact that’almost all 
materials exhibit characteristic absorptions in the infrared analo- 
gous to the phenomenon by which colored materials show absorp- 
tion in the visible region of the spectrum. These absorptions, aris- 
ing from the atomic configurations of the material, are unique for 
each substance and may be regarded as identifying characteristics 
similar to boiling point, melting point, or index of refraction. How- 
ever, the infrared method has the advantage over other methods in 
that it offers a multiplicity of unique constants. These absorption 
bands have a twofold use—their wave length values offer a “‘fin- 
gerprint” method for identifying characteristic atomic groups or 
for matching unknowns, while the absorption intensity is the basis 
for a quick, accurate, standardized method for analyzing multi- 
component mixtures. 

In order to make this new tool available to industry, The 
Perkin-Elmer Corporation has developed a simply operated, all- 
purpose infrared spectrometer which may be used in either labo- 
ratory research or production control problems. 








DESIGN FEATURES 


@ Compact (12” x 31” x 9” high), sturdy de- 
sign; airtight covers to permit elimination 
of atmospheric interference. 

@ Optical speed f:4.5; 60° prism face 60 x 75 
mm.; off-axis parabolic collimation. Suffi- 
cient resolution for the majority of indus- 
trial applications. (See above curve, 
recorded with double galvonometer ampli- 
fying system). 

@ Arrangements for gas, liquid, or solid 
sample studies; vapor path up to 50 cm. 
available for low concentration work. 

@ Continuous wave length adjustment over 
easily legible scale of 2000 divisions; pro- 
visions for motor drive if automatic record- 
ing is desired. 

@ Adjustable turret mechanism to allow 
rapid selection of predetermined wave 
lengths for routine analyses. 

@ Accurate, bilateral, simultaneously oper- 
ated, adjustable slit mechanism with 
curved jaws to ensure resolution. 

@ Simple prism mounting to permit inter- 
change of prisms for special work. 

@ Especially designed Globar source and 
mounting. 

@ Electrical output sufficient for single galva- 
numeter recordings. 

@ Automatic, adjustable temperature com- 
pensation. 

@ Grouped controls. 
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\DX/ THE PERKIN-ELMER CORPORATION 


GLENBROOK - CONN: 














To assure aged mechanical bal- 
ance that is required for smooth oper- 
| | the rotors of 











CENTRAL 


y) STANDARD RESINS now available 


for IMMEDIATE DELIVERY 


By drum or tank car... 


THE RESIN YOU NEED 
IS READY TO SHIP’ 


N THE TIME that C.P.C. has been de- 

] veloping specification resins for lead- 

ing industrial users (in the plywood, min- 

eral wool, airplane propeller and other 

industries ), a score of C.P.C. Resins have 

now hechene the accepted, standard resins for specific ap- 
plication in those and other industries. 


Volume production of these standard C.P.C. resins has been so stabi- 
lized (held within such extremely close range of variation) that the per- 
formance of every shipment delivered can be depended on to be identical 
with the first. 


HOW TO GET A BETTER RESIN. Draw freely upon the knowledge and wide 
experience of C.P.C. We will gladly work with you on any resin problem; 
we will develop a new resin should your application require it; or discuss 
with you the possible advantage of using resins in a new operation or 
process. Write Central Process Corporation, 1401 Circle Avenue, 
Forest Park, Illinois. 


"Orders must qualify under WPB General Preference Order M-246. Limited experimental 
quantities available without allocation. A copy of complete regulations sent on request. 


PROCESS 





TYPICAL APPLICATIONS 
for C.P.C. Standard Resins 


impregnating Wood 
Bonding Plywood 
Joint-Gluing and Assembling 


Compounding Lignin Mold- 
ing Materials 


Laminating Paper, Fabric, 
etc. 


Bonding Mineral Wool Bats, 
Boards, etc. 


Accreting Fibre Shapes 
Rapid Setting Castings 


Cementing Wood, Plastics, 
Brush Bristies, Rubber and 
Metal 








CORPORATION + FOREST 
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U.S. Army's Heavy 60-ton tank 
Photo by U. S. Army Signal Corps 


HILE it would be a mistake to put aside im- _ by the reconversion of vast war plants to producing 





portant war work, yet even as with the gov- _ the products of peace? 
ernments of our country and our allies, it is neces- 
sary NOW to spend some time on post-war plans Sinko plastic engineers are eminently fitted with in- 
and products. Industry must be ready when the genuity, skill and long experience to lend you 
time comes to absorb millions of our returning effective aid in applying all the beauty, color, and 


strength of economical THERMO- 
PLASTICS to your products. Let 
What is the status of YOUR post-war 2 them study your post-war plans.. 
plans? ARE YOU READY ..will you help you NOW through the drawing 
be among the first to hit the market board stage. Be ready to act quickly 
between the eyes with a product that ..-to get the jump on competition 
fits the future? Will YOU survive the the moment we get the signal to 
new competition in your field, created GO AHEAD! 


heroes. 
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YOU’LL WANT THIS VETERAN 
IN YOUR PEACETIME PRODUCT 


Formica laminated plastic is 30 years young, but 
a veteran with a long bright future before it helping 
you make better products for a better world. It 
passed the most rigid ‘‘physical’’ when it entered 
the armed services. It is serving in every branch on 
land, sea and in the air. It went through all the 
hells on all the fronts as parts of vehicles, planes, 
tanks, ships and communications equipment. It is 
coming back to you laden with stripes. 


It has met the severest tests in the most gruelling 





wuHen YOU ano FORMICA 


ARE HONORABLY 


DISCHARGED 





combat to which men and materials have ever been 
subjected. 


~ 


It is light for its great strength, non absorbent, acid 
resistant, and has good dielectric properties, ma- 
chinability, and comes in many grades with special 
properties. Why not investigate its applicability to 
your post war product now. 


“The Formica Story" is a moving picture in color 
showing the qualities of Formica, how it is mode, 
how it is used. Available for meetings of engineers 
and executives. 


THE FORMICA INSULATION COMPANY, 4673 SPRING GROVE AVENUE, CINCINNATI 32, OHIO . 
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(VIIDLAND DIE AND ENGRAVING COMPANY 


1800 W.BERENICE AVENUE «. + «+ CHICAGO 13, ILLINOIS 


« Hobbings + Pantograph Engraving 



































I. Low Temperature Flexibility 


II. Retained Flexibility 











Baker Plasticizers Contain No Phthalate 











The 


BAKER CASTOR OIL COMPANY 


Established 1857 








120 Broadway, New York 5, New York 


Jersey City, New dersey Los Angeles, California Bayonne, New Jersey 











vestment in plants producing Plastics 


nds after victory. That means 


alah ant prod y pacity f the al ti Industry 
will t Jopted | vilian manufacture. ®& How shall you convert 
your plant? What you make? Where can you sell if? 


Scientific Testing and Research have the answers. *& The 
utine Plastics Tests meeting present 
problems of production. We are also available for 


esearch in the problems of tomorrow 


INITED STATES 





TESTING COMPANY. 


PLASTICS TESTS 
STRENGTH 


Impact Charpy or Izod 
Tensile 
A. With Stress Strain Diagram 
Flexural 
A. With Stress Strain Diagram 
Compressive 
A. With Stress Strain Diagram 
BONDING STRENGTH 
BEARING TEST 
SHEAR TEST (Johnson Shear Tool 
ROCKWELL HARDNESS 
THICKNESS 
DENSITY 
DISTORTION UNDER HEAT 
SPECIFIC HEAT 
THERMAL EXPANSION 
FLAMMABILITY 
COLOR FASTNESS 
RESISTANCE TO CHEMICAL REAGENTS (15 Reagents 
ACETONE EXTRACTION 
HOT O!L TEST 
WATER ABSORPTION IN 2 AND 24 HOURS 
DIELECTRIC STRENGTH 
Short Time 
Step by Step 
POWER FACTOR AND DIELECTRIC CONSTANT AT 60 
108 or 10° Cycles per Frequency 
2nd Sample 
Each Additional Sample 
VOLUME RESISTIVITY—INSULATION RESISTANCE 
THERMAL CONDUCTIVITY (Mean Temperature 80 
MOLD SHRINKAGE 
COST OF MACHINING AND PREPARING SAMPLES 
Rate per Hour 
ARC RESISTANCE 


Specimens 
Specimens 
Specimens 
Specimens 
Specimens 
Specimens 
Specimens 
Specimens 
Specimens 
Specimens 
Specimens 


UoaauUe UaUaaaaw 


Specimens 


The cost of molding test specimens will depend on the te 


required and is based on a rate of $2.00 per hour 


NOTE: The per sample charge on the first twelve items includes fi 


specimens on each test. Charges ore for one direct 


Member of American Council of Commercial Laboratories 






INC. 
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WHY IS 


NITROCELLULOSE 


THE PLASTIC USED FOR 
BILLIARD BALLS? 


= WON'T MAR OR CHIP-TOUGHEST 
OF ALL THERMOPLASTICS 


BALLS STAY SPHERICAL-WILL 
Ss NOT WARP, SHRINK, OR SWELI 


EXCELLENT RESISTANCE 
TO PERSPIRATION 


WIDE RANGE OF FADE 
& PROOF COLORS 
ALL THESE ADVANTAGES 
IN ONE LOW-COST PLASTIC 
<a> <=>? 
229 


SO TOUGH SO BEAUTIFUL SO EASILY FABRICATED 


it is used to make billiard “? _. in finish it is used to make luminous pearls. by drilling, punching, sawing, turning, 
(To = o st of ‘ail thermoplast , can even be printed and polished 

















SO RESISTANT TO CHEMICALS SO STABLE SO UNLIMITED IN COLOR 
it is used to make storage battery casings. dimensionally (will not warp, swell, possibilities — pastels, vivid opaques, 
shrink) is used for drawing instruments. tinted transparencies, and pearl effects. 
SO RESILIENT SO CLEAR SO LOW IN COST 


it is the standard for ping-pong balls. it is used for identification card windows. itis used to pais thousands of beautiful, 











inexpensive trinkets and novelties 


HERCULES POWDER, COMPANY 


NCORPORATED 
916 Market Street Wilmington 99, Delaware 


CP— 42 





FREE check chart 








WE'RE talking about acrylics, methy! 
methacrylate, acetates (plexiglas, vinylite, 
lucite, plastacele, lumarith, et al), which 
have a transparency worth your looking 
into. Instrument dial windows and faces, 
cowlings, shields, tubes, 
cylinders and numer- 
ous other applications 


requiring light transmis- 





sion or specific elec- 
Bock the Attock tonic properties—have 
Buy More Than Be4 been some of our 


5th War Loan _— fabricating assignments 


dura plastics, in. 





since concentrating on war production. As 
fabricators we are prepared to help you 
develop and produce a large variety of 
items to your specifications. Our experi- 
ence is extensive, our equipment versatile, 
our personnel adept. Our products will pass 
inspection for close precision work, and will 


meet your delivery requirements. 


% If you have any plastic items to be 
fabricated consult us without obligation. 
Our entire production is devoted to war 


work. We will welcome your inquiries. 


1 west 34 street, new york I, n. y. 


Custom fabricating specialists to the aviation, electronic and shipbuilding industries 
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Standard aluminum fastening devices, manufac- 
tured by Alcoa in various alloys of Aleoa Alumi- 
num, meet the rigid requirements desirable in 
assembling plastic products. A high degree of 
precision is maintained. They contribute security, 
light weight, ease of handling, fine appearance 
and corrosion resistance. 

Strong aluminum alloy screws, bolts, nuts and 
rivets make dependable fastening devices; wit- 
ness the aircraft using millions of them daily. 
Include these items in your designs and gain the 


security which comes from fastening plastics 


ALUMINUM 


with aluminum, and the economies obtained by 
standardization. 

Alcoa standard screw products are now avail- 
able in all needed types, sizes and _ finishes. 


“Stock” items are carried in warehouse stocks, 


strategically located throughout the country, by 


all authorized Alcoa distributors. Where special 
parts are required, manufacturing facilities are 
available for producing them. 

For a copy of this new catalog, write ALUMINUM 
COMPANY OF 


America, 2175 Gulf Building. 


Pittsburgh 19, Pennsylvania, 
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TEXTILE FABRICS 


FOR PLASTIC LAMINATES 





The 20 mills in the Deering Milliken 
group, with nearly a million spindles 
and 25,000 looms, produce a wide 
variety of cotton and synthetic fabrics. 
Our facilities and knowledge of textiles 


are at the service of the plastics industry. 

















DEERING MILLIKEN & COMPANY d 


INCORPORATED sign 

240 CHURCH STREET, NEW YORK 13, N. Y. total 
pass 

may 

your 
& Must 

trem 
Chicago Sales Office: Les Angeles Sales Office: it of | 
300 West Adams Street 111 West Seventh Street ertie: 
Dallas Sales Office: 
503 Texas Bank Bidg. Molder 
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This Sensitive, 





BAKELITE 


TRADE-MARK 


— 


— 
23 a 
INTRICATE "BANELITE” 
os PLASTIC PARTS 
woe “ass 
-* 


Sturdy Army Tank Compass 


points the way to improved product design 


If you are a 


manufacturer 





or product de- 
sign engineer, your product may be 
totally unlike this Sherrill tank com- 
pass in design or function; yet they 
may have a lot in common. Does 
your product require fine adjustment? 
Must it retain accuracy under ex- 
tremes of temperature conditions? Is 
it of complex design? Are such prop- 
erties as shock resistance, high di- 


Molder: Michigan Molded Plastics, In ~ : ! : T | : 


electric strength, dimensional stabil- 
ity,and lasting surface finish essential? 

Manufacturers of the Sherrill com- 
pass found the answer to these mul- 
tiple requirements in one material— 
a BAKELITE impact-resistant phenolic 
plastic. This material is used for 23 
vital parts, comprising 70 per cent 
of the compass assembly. Each part 
was formed rapidlyin asingle molding 
operation, avoiding costly and time- 


consuming machining operations. 


There are many types and forms 
of BakE.ire plastics. Investigate now 
the possibilities they offer for today’s 
essential production and for the im- 
proved products of tomorrow. 

Write Department 15-M for a copy 
of “Bakelite Molding Plastics”. 


BAKELITE CORPORATION 
Unit of Union Carbide and Carbon Corporation 


ts 


30 East 42np Street, New Yor« 17, N.Y. 
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Reynolds Is Outstanding 
Som lieliemacsic—  , 


Say 


Keavous Why le 


ENGINEERING 


RESEARCH 





FACILITIES 





ee 
IULL 
MOLDED PLASTICS 


CAM BR D> @_&, oo "wf 


INVEST IN WAR BONDS JACKSON, MICHIGAN 


DIV. OF REYNOLDS SPRING CO. 








WRITE FOR THIS W/fP CATALOG 


HE NE line of Rubber 

& Plastic processing 
equipment is covered in 
this 36 page catalog. Many 
new specialized machines recent- 
ly developed to meet war produc- 
tion demands are shown. Triple 
Stage Extruders covered by separate 
folder—ask for it along with catalog 
if interested. Request on company 
letterhead please. 








NATIONAL ERIE CORPORATION 
Eu. Pa 4. S.A 











And NOW-— 
FIBERGLAS* opens up 


New fields for Reinforced Plastics 


Product designers and engineers in many fields will be interested in 
the results of using Fiberglas Textiles for reinforcement of plastics 
in aircraft. 

Test results show that Fiberglas Reinforced Plastics have the 
following important properties and characteristics: 


% High strength-to-weight ratio, 

* High impact strength, 

% High edgewise compressive strength, 

*% Dimensional stability, 

% Low moisture absorption, 

*% High heat resistance, 

*% Ease of fabrication into complex surfaces and shapes, and 
% Ready machining of laminated parts. 


For further data, write or call the branch office nearest you. Owens- 
Corning Fiberglas Corporation, Toledo 1, Ohio. Fiberglas Canada, 


Lid., Oshawa, Ont. 





FIBERGLAS 


*T. M. Reg, U.S. Pat. Of. 














Branches: ATLANTA CINCINNATI NEW YORK 
BOSTON CLEVELAND PHILADELPHIA 
BUFFALO DALLAS PITTSBURGH 
CHICAGO DETROIT ST. LOUIS 


LOS ANGELES 
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--»- Uniform Weaving Aids Uniform Molding 


I, the low pressure molding of laminates where fabrics are used, fabric uniformity plays an 
extremely important role. For highly uniform fabrics encourage the deep and complete penetration of 
resins and help to avoid stratification. In the case of MT. VERNON Extra you will find this character- 
istic developed to an exceedingly high degree. These superior industrial fabrics are woven to rigid 
standards of tolerances . . . their whole production being guided by a broad system of laboratory con- 
trol. Where fabrics uniformity counts . . . and it does in the making of successful laminates . . . specify 
MT. VERNON Extra. 


MT. VERNON 
Nidieee -CRNER HALSEY COMPANY 
40 WORTH STREET * NEW YORK, N. Y. 


CHICAGO - NEW ORLEANS - ATLANTA - BALTIMORE - BOSTON - LOS ANGELES - SAN FRANCISCO 
. Se AE 3. cal of 
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NO LIMIT TO CALLS—IN JAP WRECKAGE 


HE ruins of shattered Jap buildings on captured 

Namur lay around these Marine Signalmen as they 
hurriedly set up communications. There’s no limit to 
calls here—the advance moves on—thanks to the skill 
of our signalmen and the high efficiency of our com- 
munications equipment. Important in the dependable 
operation of these instruments are the countless parts 
made of plastics like National Vulcanized Fibre and 
Phenolite, laminated Bakelite. eimai 

The electronic engineers of America are (“42 = 

doing a great job at the battle front—and 4 NEMA) 
on the home front. R GZ 





NATIONAL VULCANIZED FIBRE Cq 


WILMINGTON DELAWARI 


Offices in Principal Cities 













Parts of National Vulcanized Fibre and 
Phenolite, laminated Bakelite are used 
widely in communication instruments of 
every description. This is because of their 
great dielectric strength, lightnessin weight 


and exceptional wearing qualities 
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MAKE 2 PRESSES | 
Do THE Work OF 3 


WITH THIS NEW 
RCA ELECTRONIC PREHEATER 


ERE’S a new automatic electronic unit — the RCA Model 2-B 
—designed specially for the plastics industry to speed the 





preheating of preforms and increase press output. 


Easy to Operate: The 2-B is as automatic as your toaster... 
just set the preform on a plate, close the protective cover, and 
press the START button. In a few seconds time, the preform is 
softened all the way through, the power goes off, and the cover opens. 


increased Press Output: Because electronic preheating pro- 
vides complete softening, press closing is speeded up (in one 
%), curing time in the mold is cut down 


typical case by 77 
(in this case by 79%), mold stresses are greatly reduced, and 
product quality is improved both chemically and mechanically. 
As an average, two presses will do the work of three! 


High Speed: The new RCA 2-B gives you not only the speed 
of electronic heat, but in addition, an ingenious electronic com- 
pensator that keeps the heating rate at a maximum in spite of 
chemical changes in the preform. The 2-B will heat one-pound 
of preformed material to 275°F. all the way through in 60 seconds. 


RADIO CORPORATION 
Uae 


Write Today: RCA electronic generators are available on 
priority. Write today for Engineering Data Form P—a simple 
way of telling us your needs—and for further information on 
RCA electronic generators. Use the coupon, or write to RCA, 
Electronic Apparatus Section, Camden, New Jersey. 


BUY MORE WAR BONDS 


(Please Check) 
C] “Engineering Data Form P”—a quick 
way to tell us your needs 
[] Bulletin on “RCA Electronic Gener- 
ator Model 2B” 
[] “Electronic Heat Speeds Plastic Mold- 
ing”—a semi-technical article on elec- 
tronic heating 
RCA, Electronic Apparatus Sec., Camden, N. J. 
Gentlemen: Please send the items checked to: 


| EE. . 
Company........ 
Address. , 
EES Ae 


uo 
eS 
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PLASTICS 


Development and Engineering 












Critical plastics problems have been worked out in our laboratories during 
recent months for universities, war contractors, aircraft manufacturers, and 
plastics molders. The plastics knowledge and experience of our Research 
Staff, as well as the ASTM testing equipment maintained here, is available to 


anyone with plastics problems encountered in war or postwar plans. 


Inquiries are cordially invited. 


WA, 
INDUSTRIES TECHNICAL INSTITUTE 


Research for Testing Laboratories 





Dept. MP-6, 186 S. Alvarado Street, Los Angeles 4, California 
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aNd ARe) Mee ME aesiandela Product 


Here's one postwar story that can be 
told . . . because it started in the 
prewar period. The Sterling Plastics 
Company of Union, New Jersey, 
made over 2,000,000 housings for 
the trim and colorful Ristlite on an 
8-ounce Lester injection molding 
machine . . . without a single pro- 
duction delay resulting from ma- 
chine failure. And today, tomorrow | 
or the next day . .. Sterling's Lester’ 
will be ready to double = ane) ‘esas 


mbly requirements . ine to 

incke a difficult job for 
~ automatic injection. Lester 
machine turned it out of the mold 
just as you see it, clean and flawless, 
at the rate of 200,000 complete 


housings per month and at a cost 
which was low by any comparison. 


Is your postwar molding problem 
as tough as this? Or tougher? 
Consult Lester. 


Whats New? 


Our Model 3V-12, of course! 
Se a a a 
machine which combines all 
three major molding processes 


These are LESTER 
EXCLUSIVES! 


VERTICAL HEATING CYLINDER with 
hollow injection plunger de- 
livers more material at bigher 
pressure per energy input. 

® EXTRA INTERCHANGEABLE HEATING 
CYLINDERS greatly expand oper- 
ating range. 

@ POSITIVE DIE LOCKING virtually 
eliminates flash. 

@ CENTRAL DIE ADJUSTMENT assures 
constant and absolute paral- 
lelism of die plates under all 
conditions. 

@ wassive“comome.mory” stem stam 
FRAME give 3 fo 5 times strength 
and rigidity afforded by con- 
ventional bar construction. 
COMPLETE SIZE RANGE—4, 6, 8, 12, 
16 and 22-ounce models. 


Trelseilel Mell li tomy ve lis; 
National Distributors: LESTER-PHOENIX INC. 272'/SiURSH AVENUE 




















A New Name for a Very 
Old Yankee Manufacturer 





WATERBURY COMPANIES, INC. 


NOWN for many years as The Waterbury Button Company, this 132 year old Connecticut manu- 
facturer has changed its name to Waterbury Companies, Inc. While button manufacturing is and 
will continue to be a division of this Company, it is nevertheless but one of six separate divisions 
manufacturing a great diversity of products. Time and change have brought about a need for a new 


> A Modern Plant with the Equipment 
\ ege.8 bal 
CRY and Facilities for Volume Production 
\g\Z "WG Today Waterbury Companies, Inc., is manufacturing 
c ovDl thousands of plastic and metal products, most of which 
L are identified with the war effort. Its modern and effi- 
P ast! ric 
pas gixTURES cient plant is fully equipped for volume production. 
LIGHTING wDRIES Although -largely engaged in essential war work, we 
ETAL $v are thinking about reconversion to peacetime pro- 
M gvELer® duction. Our engineers and designers will gladly 
aM press plan with firms who are looking for a dependable 
f plastic and metal products. 
yrifo . ows source of p 
put nd 
our Engi ‘tl work BUY MORE HASTEN 
posigner® WAR BONDS VICTORY 
wit 





WATERBURY COMPANIES, INC. 


Established 1812 * Department B 


WATERBURY e CONNECTICUT 












































PROBLEM: Valve Wheels SOLUTION: 
Must replace all-metal = 
ter. Must incorporate metal hi KYS:. ITE 
failure under heavy torque, $f the long-fibred wood pulp- 
treme temperatures and corros filled phenolic resin plastic, 
; preformed before curing. 





GREAT STRENGTH WITH LIGHT 
WEIGHT. One of the most important fea- 
tures of the Kys-ite process is the develop- 
ment of the molded shape in its original 
form before curing. This means that how- 
ever irregular the shape, there are no 
stresses and strains set wp at the time the 
= Te te * io. ee 
























DURABILITY. Stondé Wp wnder the se- 
verest service conditions. Resists abrasion, 






, PON ing, cracking end weer to 







Re 





to 





supervised tests Kys-jite articles were 
boiled 14 days in solutions of soap, 
sodium hydroxide and 4% acetic acid 
without the slightest damage. 








HIGH EYE APPEAL. Wide range of 
beautiful rich colors, smooth lustrous fin- 
ish. Hard to damage because color and 
c finish ore integral with the material. 
remarkable thermo-setting plastic has features c¢ tammy Gilesent Mads of dasnctiten em 


other type of material —features._ the 7 be permanently incorporated. Easy to 
aes clean —a wipe and it's bright. 












Don't think of Kys-ite as simply a replacement f¢ 









you are looking for. Check 





NON-CONDUCTOR. Kys-jte's dielectric 
properties make it invaluable where 
safety is a factor. Very poor conductor of 
heat and cold (rates 1,000 times below 
aluminum in heat transmission). Non- 





product specifications. 










THIS MONTH 






resonant and non-reverberating. 


ADAPTABILITY. Large hollow forms, in- 
tricate pieces with projections and de- 
pressions, large and small shapes with 
thin wall sections—all can be molded of 


MOLDED PRODUCTS Kysite without setting up weakening 


stresses and strains. Easy to work—can be 
machined and drilled to close tolerances. 







As completed war contracts release ovr Production is now being scheduled as 


manufacturing facilities, we will again be orders are placed. May we suggest you 
able to custom mold to your specificctions. contact us promptly? 















KEYES FIBRE COMPANY, 420 Lexington Avenue, New York 17, N. Y. «+ Plant at Waterville, Maine 
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MAKE THis TEST 


| AND SEE WHY Qi) OF ALL 
| & RECESSED HEAD SCREWS 
HAVE THE SAME RECESS 


ms PHILLIPS | 


There’s nothing like making the driving 

test to convince yourself that there’s noth- 

ing to match the all-around superiority of the re- 
cess design in Phillips Screws! It quickly demon- 
strates that Phillips is truly a scientifically engi- 
neered recess in which every angle, every dimen- 
sion has a definite purpose, contributing to driv- 
ing ease and speed — and to fastening strength. 
Once you make this “driving test’ you'll see 
how Phillips Recess Head Screws fully utilize 
turning power ... why your workers can “get 
going” without fumbling, wobbling, skidding 
Starts . .. can sustain speed and make consistently 
tight fastenings without getting all tuckered out. 


To Make Wartime Quotas and Peacetime Profits . . . get the 
faster starting — faster driving — stronger, better looking fastenings 
that only screws with Phillips Recessed Head can give you! 


PHILLIPS <<“ SCREWS 








¢ 
°NGiIneERED ** 


That’s because the driver point automatically 
centers itself in the Phillips Recess, so that screw 
and driver “handle” like one unit! 

You'll also discover that you can set screws up 
tight without danger of wrecking the Phillips 
Recess. Those rounded corners of the Phillips de- 
sign will not crush under pressure. And that 
rugged screw head won't pop off, either, because 
the Phillips Recess does not weaken it! 

The driving test also explains why the Phillips 
Recess is found in 90 per cent of all assemblies 
where recessed head screws are used . . . and why 
Phillips is the only recess ever ok’d by 23 leading 
screw makers! 























ABOVE: Plastic coupling parts coming from one of many injection molding machines 
in the Amos plant. BELOW: Parts being inspected and trimmed, ready for assembly. 


: = - 
j dane 


er 


“ 


If all the plastic couplings molded by Amos were used 
to join 50-foot lengths of hose into a single line, we 
could turn on the hydrant here and sprinkle water on 
the desert land of central Australia—and still have some 
extra hose sections for side excursions . . . Plastic hose- 
couplings are units of three separate pieces—all molded 
by the extra fast and efficient injection process. This is 
but another example of what Amos does for many dif- 
ferent companies who appreciate the quality, economy 
and colorful sales appeal of molded plastics. 

* * ~ 

Many a product engineer is planning now to redesign 
parts and products for plastics—to meet the flood of 
business after the war. For such men, Amos has prepared 
an informative booklet of general information and tech- Injection Process 
nical data. You need only to write for your copy of “Will nents 
You Use Plastics?” It’s free. No obligation. Just address . . AMOS MOLDED PLASTICS, EDINBURGH, INDIANA + Division of Amos-Thompson Corporation 





JUNE * 1944 57 





a 


| POLYSTYRENE 


If the temperature of polystyrene is not raised 
above 60°C (140°F) during machining opera- 
tions, no difficulties will be encountered. 


Gumming, surface disfigurations, and crazing 
(surface cracking) occur when heat generated by 
drilling or cutting exceeds this temperature. 
Crazing will occur even before gumming, and it 
may appear immediately, or a week after machin- 
ing. 


It is almost impossible to measure the surface 
temperature rise of plastics, because heat is 
generated for a very short time at a usually very 
small point of cutting. Polystyrene’s splendid 
electrical insulation properties are accompanied 
by exceptional! heat insulation qualities, which 
prevent this plastic from quickly giving up its 
heat. 


Overheating can be prevented by (1.) elimina- 
tion of excessive friction and provision of ade- 
quate chip clearance, and (2.) use of a proper 
coolant. Kerosene or other ordinary cutting oils 
will damage polystyrene. 


Laboratory study at Plax has shown that a 
water soluble coolant that will wet both poly- 
styrene and metal gives the best cooling action. 
(And, incidentally, eliminates change-overs when 


the same machine is used for both plastics 
and metals.) 


Most coolants in this category are injurious to 
polystyrene but several that are completely 
neutral to the plastic are available at low cost. 
Two of these are Shell Oil Company’s Vergo 
Oil 38-P and Stanco’s Solvac 100-M Special. 
One of these, or a coolant equal in performance, 
should always be used in all sawing and drilling 
and in some turning and milling operations. 


When the above-mentioned points about 
machining polystyrene are recognized and pro- 
vided for, intricate parts can be produced with- 
out trouble due to overheating. 











To help you now with your post-war plans, we have created 





th- 
and manned a Post-War Development Department. This asking, without cost or 
Department has no duties other than those of discussing obligation. Write us, in 
with forward-looking manufacturers the contributions that complete confidence, 
Vulcanized Fibre, Phenol Fibre, or Phenolastic Fibre* about your plans and 
can make to the performance and economy of the products problems. 
of tomorrow. 
Before you decide that a product or a part can best be made *A new development by 
f shea ’ ] ail th t which finished sheets of 
rom aluminum or glass, steel or wood, or any other mate- Sens Cte acute oe 
rial, it will pay you to find out whether or not that product heated in your own plant 
or part can be made better, cheaper, or faster in laminated may ecg gm oy 
plastics. Consultation on such problems with the engineers inexpensive, wooden dies. 
, POST-WAR DEVELOPMENT DEPARTMENT OF 








in our Post-War Development Department is yours for the 








Mass-produced by machining from tubes 
of Phenol Fibre, this redie part combines 
light weight, high dielectric quality, low 
moisture-absorption, and the ability. to 
s‘cnd severe shock. Whatever combination 
of qualities you require, it's @ rare case 
indeed that can't be solved by Laminated 
Plastics. 


TAYZILOR FIBRE COMPaAnNny 


LAMINATED PLASTICS: VULCANIZED FIBRE - PHENOL FIBRE * Sheets, Rods, Tubes, and Fabricated Parts 
NORRISTOWN, PENNSYLVANIA . OFFICES IN PRINCIPAL CITIES . PACIFIC COAST HEADQUARTERS: 544 S. SAN PEDRO ST., LOS ANGELES 
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SIX PLASTICS —WITH 
SEVERAL HUNDRED 
VARIATIONS 











The broad and versatile Family of 
Monsanto Plastics is one of the largest 
and most varied groups of plastics 
offered by any one manufacturer. There 
are six basic types: 


1. LUSTRON— Polystyrene molding 
compounds which are produced from 
one of the newest and most promising 
of the synthetic resins . . . and are nota- 
ble as the lightest of all commercial 
plastics with excellent dimensional sta- 
bility, unsurpassed electrical qualities 
and outstanding appearance values. 


2. RESINOX — Phenol-formaidehyde 
resins which are compounded with vari- 
ous fillers into strong, heat-resistant 
molding compounds with good electrical 
qualities . . . and are also supplied in 
liquid or powder form for bonding other 
materials into sheets or simple shapes 
of exceptional strength and large area. 


3. VINYL ACETALS —These rubber- 
like resins are processed into molding 
compounds... supplied in transpar- 
ent, translucent or opaque sheets or 
rolls . . . compounded into special 
“dopes”’ or sheets for ““rubberizing”’ fab- 
ric. ..or special bonding resins. 


4. FIBESTOS— Cellulose acetate, 
also tough, strong and colorful which is 
compounded with various plasticizers 
into molding compounds to be shaped 
by heat and pressure into final form... 
and is also supplied as sheets, rods, 
tubes, and continuous rolls. 


5. RESIMENE —These new melamine 
resins, like Resinox, will be supplied in 
powder or liquid form for bonding other 
materials...and compounded with 
fillers into molding compounds with 
promise of good heat resistance, excel- 
lent resistance to water and chemicals, 
an unlimited color range and superla- 
tive electrical qualities. 


6. NITRON — Tough, strong, water 
resistant and dimensionally stable cellu- 
lose nitrate which is supplied in a limit- 
less range of colors in sheets, rods, and 
tubes largely for mechanical fabrication 
into finished form. 


For more complete information on all 
these materials, write on your business 
letterhead for the 24-page book pre- 
pared especially for product designers. 








How to Find the Best Plastic 
Jor Your Product 


No one plastic can honestly be of- 
fered as a solution to all problems. 
In the family of Monsanto Plastics, 
for example, there are six broad, 
basic types and several hundred 
standard compounds, each with dif- 
ferent properties, each designed for 
different uses. 

When you have a set of blueprints 
to translate into finished products, 
finding the one best material from 
that wide array can be a headache 
or a sure and simple process. 


The secret is to put two experts to 
work on the problem—and to get 
them together as early in the devel- 
opment of your product as you can. 
First and most important of the two 
is you. 


Obviously you and your engineers 

are the only ones who can answer 

such all-important questions as: 
What service conditions will 
the product meet? 


* * 7 


The broad and versatile family of Monsanto Plastics 
includes: Lustron polystyrenes + Monsanto viny! 
acetals « Nitron cellulose nitrates + Fibestos cellu- 
lose acetates « Resinox phenolic compounds 
Resimene melamine compounds. Forms in which 
they are supplied include: Sheets « Rods « Tubes 
Molding Compounds « Castings « Industrial Resins 
Coating Compounds «+ Vuepak Rigid, Transparent 
Packaging Materials. 


What functions will it be ex- 
pected to perform? 
How many will you need 
and how fast? 
How much should it cost to 
produce? 
The other partner to. your search: 
a Monsanto Plastics égnsultant. » 


Because the family of Monggifito 
Plastics is one of the broadest, most 
versatile groups of plastics offered 
by any one producer, your Monsanto 
consultant can make two important 
contributions. 


From his wide experience with many 
different plastics he can give you 
both expert and unbiased advice on 
the material best suited to your 
needs. 

From his wide knowledge of the 
plastics industry, he can suggest 
the names of molders or fabricators 
best equipped for work on your par- 
ticular problem. 

To get in touch with a Monsanto 
Plastics consultant, write: Mon- 
SANTO CHEMICAL COMPANY, Plastics 
Division, Springfield 2, Mass. 


MONSANTO. 
PLASTICS 


sieving wouster wr 





WHEN YOU'RE IN A Tight Spot. » « TRY NIXON 


Recover your composure ... When you are 


confronted with tie-ups, NIXON generally rises 


to the situation and ‘delivers’. 


MATERIALS: Cellulose Acetate + Cellulose Nitrate + Ethyl Cellulose 


AVAILABILITY: Sheets + Rods + Tubes + Extruded Profiles 
Cellulose Acetate and Ethyl Cellulose Molding Powder 


VIXON NITRATION WORKS ¢ NIXON, NEW JERSEY 


M. FAHRINGER Cc. D. KERR, JR. 4. F. PERRY W. Ss. MOWRY Cc. B. JUDD 
1635 West Farwell Ave. 5600 Bedford Road Leominster 26 Marsdon St. 401 Loudermann Bldg. 
Chicago, Ill. Detroit, Mich. Mass. Springfield, Mass. St. Louis, Mo. 


NORTHWEST PLASTICS INDUSTRIES 
921 Terminal Sales Bldg. 415 Fourth Cherry Bldg. 
Portland, Ore. Seattle, Washington 


HOBBS GLASS, LTD., Canadian Distributors—Quebec + Montreal + Ottawa + Toronto + Hamilton 
Brantford « London + Windsor + Winnipeg * Moose Jaw * Saskatoon + Vancouver + Victoria 
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WHY INSE 





SAVE VITAL MAN-HOURS 






3 
SPEED-UP PRODUCTION 










® 
ELIMINATE SCREW MACHINE PARTS 


End view showing sharp cutting edge. 
Also availabie with standard machine 
screw thread—specify type 23. 


PROOF «v-: 25 
THREAD-CUTTING SCREWS 


In all types of plastics this specially 






developed screw actually cuts its own thread 






as you drive it. No inserts—no separate 









tapping! Speeds assembly — reduces 











costs! And, because each screw remains in 






the thread it has cut for itself, a 













COMPLETE ENGINEERING SERVICE strong, tight fastening is always 


Shakeproof engineers have certain. Try it yourself —write for free 
studied thoroughly the fasten- . 

RY ing of plastic parts and are sample Test Kit No. 10 today! 
conducting continuous re- 


, search in the development of . a 
ee improved fastenings and as- = 
0. sembly techniques. They are . 

ready to discuss with manu- 5S Hee Me ra is RY 0 F i an c 

facturers any plastic fastening © 
application. They offer their 
experience and counsel in a 
ew seg “ matptal ill Distributor of Shakeproof Products Manufactured by ILLINOIS TOOL WORKS 


ice and without any obligation. 2501 North Keeler Avenue, Chicago 39, Illinois 
Piants at Chicago and Elgin, Illinois + In Canada: Canada lilinois Tools, Ltd., Toronto, Ontario 










The quality of any stearate depends upon the quality of the metallic 
oxide and the stearic acid used in its composition—but the stearic 
acid is the primary factor. One reason behind the success of Witco 
Calcium and Zinc Stearates, as plastics lubricants, is that only 
Witco Stearic Acids are used in their production. The advantage 
of using these high quality stearic acids can be seen in the ex- 
ceptional purity, and the even, fluffy texture of the resulting 


products. Try Witco Stearates. You will secure better and 


more economical results. Write for samples and further details. 


MANUFACTURERS 


3S) Wz7Cco CHEMICAL CONTPANY fnb errors 
[FORMERLY WISHNICK-TUMPEER, INC.] 
295 MADISON AVENUE, NEW YORK 17, N.Y. + Boston « Chicago + Detroit « Cleveland Akron 





RERS 
TERS 











Cruve 


MANUFACTURING COMPANY 


NEW YORK CHICAGO WASHINGTON 
2 West 46mm Sr. 2454 W. JACKSON BLVD. Hore. Wasnincron 
Wisconsin 7-847 Seeley | 300 Met. 5-900, Ext. 650 





STS IN CONVERTING PLASTics TO WAR 
RS IN post-WAR PLANNING, 10° 


FOR WAR: Cruver molds a shock-proof, ace- 
tate handle around a metal Machete blade. 
Solid construction enables soldiers to use 
handle as bludgeon — will not splinter. Entire 
assembly is done by Cruver, also. 


POST WAR: light-weight housing for Acous- 
ticon molded in special bas-relief, designed in 
transparent methyl methacrylate. This hearing 
aid gives an idea of the type of work which 
Cruver offers to all industries in meeting their 
post-war requirements. Finish is applied on in- 
side, seen through the plastic. Four inserts in 
each of two halves. 





There’s plenty of sales appeal in up- 
to-date, streamlined styling of plastic 
parts, 


But unless Design sleeps right in 
the same bed with Engineering, there 
are plenty of headaches. Both these 
functions have to be on the job at 
once to combine styling with proper 
handling of wall sections, inserts, un- 
dercuts, bosses, fillets and plenty of 
et ceteras. 


But that’s only the start of the 
story, here at Kurz-Kasch. In grow- 
ing up with the plastics industry, 
we've found that experts on Mold- 
making, Molding and Finishing 
ought to be consulted, too, while 
products are still plans. 


So we bring them all together here 








MODERN PLASTICS 








Your Plastics Molder can help you Catch Business by DESIGN! | 


at the Plastics Round Table. Your 
engineers are invited to discuss your 
plastics problems here, with men rep- 
resenting a generation of molding 
experience. Behind them are the re- 
sources of one of the largest and best- 
equipped exclusive molding plants in 
the country. 


can be doubly valuable. 


KURZ-KASCH 


For over 25 years Planners and Molders in Plastics 


Kurz-Kasch, Inc., 1421 South Broadway, Dayton 1, Ohio 
Branch Soles Offices: New York * Chicago * Detroit © Indianapolis * Los Angeles * Dallas 
St. Lovis * Toronto, Canada. Export Offices: 89 Broad Street, New York City 











PLANNING <¢lways brings home the bacon! If your post-war 
plans include plastics, let us urge that you consult your molder 
early. His assistance now on design and material specifications 
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have beeh stitcessfully old- 

ed of Micarta . . . furnish an 
excellent exemple of 
Micarta’s strength and the 
skili of Westinghouse engi- 
neers in intricate molding 
assignments. 


PUMP RINGS 

made of Micarta do not soften 
in service, wear slowly, will 
not score cylinder walls, and 
are inert to mildly corrosive 
liquids or gases. 


PULLEYS 

of Micarta extend life of both 
pulley and cable. Millions 
used in aircraft; new applica- 
tions now being discovered 
on ships. 


: — 
Boma Spacudioe 


merchant 
hunting in 


im m put a stop to that with capable “chaperones” — 
fast, deadly Destroyer Escorts. Halfway in size between 
destroyer and corvette, they can Outrace any surfaced sub- 
marine and blast to the bottom any undersea threat to 
the convoy. 

The stern tube bearings on many of these tireless craft 
are Westinghouse Micarta—the tough .versatile plastic. 
Here’s why: 

MICARTA WEARS LONGER—in many ships has 
multiplied bearing life 400 per cent. It wears evenly, 
smoothly, and eliminates scoring. 

MICARTA RESISTS SHOCK—its compressive and 
tensile strength is much lighter than wood. It will not split 
or crack. 

MICARTA IS UNHARMED BY SALT WATER—and 
reduces galvanic action. Water is its best lubricant. 
Micarta marine bearings, as well as countless other appli- 

cations of Micarta, are produced by Westinghouse—largest 
laminators of industrial plastics. If these examples of Micarta 
at work suggest answers to present or postwar problems you 
have still to solve, consult Westinghouse Micarta engineers. 
Acopy of the new Micarta Data Book is yours for the asking. 
Westinghouse Elec. & Mfg. Co., E. Pittsburgh, Pa., Dept.7-N. 
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PLANTS IN 25 CITIES... 





High Precision Molding ? 


Powdered Metals, Abrasives or Plastics? If so, 
prevent off-gauges with this Birdsboro stress- 
compensating Hydraulic Press. New frame and 
cylinder construction minimizes deflections so 
parts may be pressed accurately to thickness. 
Self-contained with quick pressure adjustment, 
preset by handwheel. Can be arranged either 
for cold pressing or for hot work with steam 
platen — either single or multiple openings, 
single or two sided feed. Available in sizes 
from 250 to 3,000 tons. Larger sizes can be 
readily developed. Write Birdsboro today. 


For additional infor- 
mation send for the 
Birdsboro Hydraulic 
Plastic Press Catalog. 


BIRDSBORO STEEL FOUNDRY AND MACHINE COMPANY 








/_ aS EB EGES ad 5 
HYDRAULIC PLASTIC PRESSES 
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If you read the magazine writers’ post-war 
ideas you'll get the impression we won't have 
to lift an arm in the post-war world from 


putting our clothes on in the morning to going 
to bed at night. 





Refrigerators, it is supposed, will be made in 
strange shapes and even with mechanisms that 
will tell you what food is in the icebox. Frankly, 
we don't believe it. 


We do believe—based on experience—that 
extruded plastics will have an important part 
to play in the iceboxes and refrigerators that 
will be built in this country. 


We pioneered the first application of extruded 
plastics to the refrigerator industry. Our war- 
time experience has given us mastery of new 
materials and has broadened the scope of the 
extrusion process. 


We are confident that we will have much to 
offer refrigerator manufacturers in both flexible 
and rigid profiles. We are working with de- 
signers now. 








We also do injection molding. 





MIGINATORS OF DRY PROCFSS PLASTIC FXTRIISION 








“Something NEW has been added” 





(APOLOGIES TO OLD GOLD) 


to the TAYLOR FLEX-O-TIMER! 


Instruments for indicating, recording, and controlling 
temperature, pressure, flow, humidity, and liquid level. 


AKE a good look at this new version 
of the Taylor Flex-O-Timer. It’s 


really ‘wo instruments in one! To give 
you even better automatic platen press 
operation, our engineers have installed a 
small auxiliary timing mechanism in the 
lower left corner of the Flex-O-Timer 
case. “Wheels within wheels,” you 
might say. 


The Flex-O-Timer initiates and termi 
nates all necessary process functions, 
while the auxiliary timer governs the 
molding period only. So when the molding 
period has to be increased or shortened, 
you can do it with one simple dial ad 
justment, without disturbing any of the 
settings on the Flex-O-Timer itself 


Not only will the Flex-O-Timer save you 
valuable time and manpower, but with 
its infallible accuracy you can be sure 
you'll get identical press loads every 
time. All you do is load the press and 
push the button. Your Taylor Field En 
gineer is anxious to show you how it can 
help you improve quality and cut costs. 
Taylor Instrument Companies, Roches- 
ter, N. Y., and Toronto, Canada. 








BACK THE ATTACK! 











BUY AN EXTRA WAR BOND. 


TODAY! ACCURACY FIRST 
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PRODUCTION 


Another phase of UNIVERSAL service is a production department equipped to 
produce custom moldings in quantities to meet our customers’ own production 
schedules. Ample plant facilities include a wide range of equipment . . . molding 
by compression or injection methods, die making, machining, finishing, ete. . . . 
plus skilled workmanship and experienced engineering supervision. Manufacturers 
are invited to consult our Planning Division in connection with any postwar plans 
they may have involving the use of plastic moldings. 


UMIVERSAL PLASTICS CORPORATION 


NEW BRUNSWICK NEW JERSEY 








New York Office: New York 17: 12 East 4let Street Philadelphia 6: Paragon Sales Co., Inc., 402 Cherry Street 
Chicago 3: Steel Mill Products Co., Inc., 176 West Adame Street Detroit 2: June & Company, 719 New Center Building 
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BETTER ELECTRICAL PARTS THROUGH ELECTRONICS 


Watertown has molded millions of Neillite* parts for the electrical industry ever since the high dielectric strength of plastics first established 
their use in that field. Advances in electrical manufacturing have called for increasingly intricate shapes, requiring exact tolerances, and 


frequently embodying metal inserts. 


To meet the demand for heavily increased production of new and more difficult shapes, Watertown has adopted high frequency heating with 
Megatherm}. This method of electronic heating homogenizes the molding material throughout, producing a completely uniform structure and 
eliminating internal stresses. Lower pressures can be used, thus reducing breakage of delicate insert pins and greatly reducing distortion. 


Electronic preheating also facilitates free flow of material in the mold, which eliminates porosity and makes for greater density in the 


finished shape. 


Manufacturers of radio, electrical and electronic instruments will welcome this newest technique utilized by The Watertown Manufacturing 
Company, 1000 Echo Lake Road, Watertown, Conn. Branch offices in New York, Chicago, Cleveland and Detroit. 


*General purpose Neillite 300. tMade by Federal Telephone & Radio Corp. 


A NAME AS OLD AS THE PLASTICS INDUSTRY 
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PITFIRE 


ELECTRO-HYDRAULIC INTERNAL GRINDER 





Ready ahead of time—the Sav-Way MH-1 combina- 


Modern Functional Design tion hand and electro-hydraulic internal grinder. 
Throughout 
* 
Neoprene Insulated through the use of aircraft-type micro-limit switches 
a 


Famous Gold Seal . 
Spindle adjustable cross feed. Dozens of outstanding features! 


5/32” minimum table stroke! Gatling gun table speed, 
and solenoid-operated valves. Electrical, automatic, 


* As up-to-the minute as the plastics industry, itself! 
Electrically-Operated 


pemaneaer r= Vind. -ytonhnaee It’s a postwar machine—ready now to help speed to- 
day’s war production! Its low cost will surprise you. 


INDUSTRIES 
Machine Tool Division 


BOX 117, HARPER STATION, DETROIT 13, MICH 


HAND AND HYDR 
MICROMETER 


Send for Actual Photographs, 


Specifications, and Prices 





Here it is...the Famous Phillips Recessed Head 
Screw...America’s most improved screw head. 
It drives faster, easier... gives better fastenings. 


MADE BY NATIONAL SCREW... 


The DEEP Phillips 
recessed head HOLDS 
the driver SECURELY 


FOUR WINGS GIVE GREATER 
DRIVING POWER 


ya distinct advantages of the Phillips Recessed Head 


. Self-centering on the driver 

. Holds driver from slipping 

. Four “wings” give greater driving power 
. Eliminates head breakage 

. Frees operator’s hand to hold work 


. Makes better appearance— prevents 
marring work 


‘ Simplifies hard-to-get-at jobs. 


THE NATIONAL SCREW & MFG. CO., CLEVELAND 4, O. 3 
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K 
OW to give the consumer the information he wants 
about the goods he buys has always been a vexing 
problem. It is a problem that crops up chiefly in eras of 
plenty when new materials and new products are being intro- 
duced to the consumer and he has a wide choice of mer- 
chandise. In scarcity eras he is glad to take what poor mer- 
chandise he can get and nurse along his grudge against the 
manufacturer until there is a buyer's market once more. 
Even in good times the manufacturer who ushers in a new 
material or a new product without explaining its use may 
create an irate consumer. Not to take issue with that 
great apologist of the modern world, Sigmund Freud, it is 
our belief that as many cases of frustration result from 
wishful dreaming about meeting the manufacturer of ‘‘that 
bum razor’ as about wishful dreaming of one’s mother. 
If consumer and manufacturer could only meet face to face! 
But since these happy reconciliations occur only in rare meet- 
ings around the tables of consumer buying organizations 
how is the manufacturer at large to give the average consumer 
the information he wants so that the consumer will not 
misunderstand or misuse the product? 

The answer usually has been informative labeling and 
informative advertising. As each new material has appeared 
it has been accompanied by a blast of advertising information 
about how to use and how not to use it. Wecan all remember 
how we were warned by an attached informative label not 
to use lye on the new aluminum saucepans and not to use a 
hot iron on rayon. In its early days rayon was frequently) 
confused with silk to the annoyance of the silk importers 
who, believing that it could not be competitive, pressed for 
legislation requiring that materials be identified. Thus 
forced into a campaign to identify their material, the manu 
facturers of rayon wisely identified also its attributes and its 
limitations, with the result that today rayon stands on its 
own merits and occupies an unassailable position in textiles. 

Curiously enough, the raw material or resin producers, 


molders or fabricators, and the end users selling plastics at 
retail have never organized a concerted campaign to identify 


VOLUME 21 


“Information, 


Please” 


NUMBER 10 


x 

their materials, although plastics were at once revolutionary 
and competing in many fields, but were content to let them 
creep into the market, usually in the traditional guise of their 
metal or wood predecessors. Designs and shapes which were 
necessary in wood or metal but which had no relation to a 
molded product were continued in plastic manufactures. 
If the plastic articles bore labels at all, these seldom informed 
about the properties of the new materials but only touched 
on weaknesses of the old, stating, for instance, that ‘‘this 
article will not rust or tarnish,”” but not stating the more 
important fact that it might warp in boiling water. 

An “informative label,’’ when stripped to its bare essentials, 
is just a label stating what the material is and how to take 
care of it. It has advanced to its present haughty title, “the 
informative label,” through having to battle its way against 
“grade labeling” and ‘“‘brand labeling” through the bastions 
and ramifications of consumer committees which have ad 
vanced the humble label to a subject for Ph.D. research- 
abstruse, profound, erudite. Looking back through the mists 
into our childhood when a label was just a label and an apple 
was edible, we think nostalgically of but few informative 
labels. The label of that date had less need to be informative 
because there were fewer new products. The increase in 
consumer goods in the late twenties and thirties brought the 
informative label, which may give highly technical informa- 


tion, but its bare essentials are a statement of what the ma- 


terial is and what its limitations are 


Fifty centuries of labels 


rhe problem of consumer information is by no means new, 
and labeling, they say, was introduced first by the Assy rians 
5000 years ago, with the use of clay drums marked with 
hieroglyphics. It is nice to think that the drums also bore 
washing instructions saying, ““Wash only in the siltless water 
of the River Euphrates. Do not flail indefinitely while 
gossiping with your girl friends. This fabric, though woven 
of the finest Nile Valley long staple cotton, will stand only 2! 


flailings each wash,”’ (Please turn to next page) 











In the Middle Ages, the problem of giving the consumer in 
formation about the quality and standards of his goods was 
bogged down like everything else by the thundertides of emo- 
tion and religion. Crusades, cathedrals and courts of love 
eccupied the world’s attention. Throughout the western 
world it was a scarcity era for consumer goods—a seller's 
market when labels and standards were unnecessary. Even 
in heavy industry standards and labels were unnecessary 
because materials were few and their users knew them well. 
In building a cathedral like Mont St. Michel or Chartres, 
the finest quality silica was assured for the windows which 
are still the wonder of the modern world by reason of the 
fact that each glass craftsman knew silica well and under- 
stood how to use it to the best advantage. There was, of 
course, the further stimulus of more direct methods of 
punishment than exist in our modern world: those who 
supplied poor silica for the cathedral not only faced the 
certainty of sizzling in hellfire but also the summary penal 
methods of the lord of the manor who was having himself 
and his lady enshrined in worshipful poses in the stained glass. 

With the breakdown of the feudal barons’ power and the 
rise of the towns, came the Renaissance and an increase in 
wealth and materials. As the retailing trade grew up, the, 
consumer grew more demanding and was, for the first time, 
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1, 2—Sears, Roebuck towel labels and Pacific Mills fac- 
tags are considered models of well-written informative 


labels. Both of them carry some advertising matter 


in a position to complain about materials and qualities. Bit 
by bit regulations began to appear to protect the consumer 
from graft or to answer the questions he wanted to know about 
his goods but, as often happens in our day, they were not al 
ways honestly or efficiently administered. Further, no form 
of consumer standards continued to represent changing 
consumer wants because the standards remained fixed while 
the consumers’ wants were changing in the rapidly expanding 
market, 

New materials constituted the basis of the change from 
the medieval to the modern world, and with the coming of 
each new material arose the problem of teaching the con 
The tribe which first used metal no 
The Cleaning 


sumer how to use it. 
doubt kept its use and care a tribal secret. 
of the Hunting Knife to prevent rusting was probably a happy 
tribal ritual followed by The Drinking of the Grape, The 
Drinking of the Grape being immediately followed by The 
Telling of the Secret, when some tribal Romeo boasted to a 
woman in another tribe about the big secret political work he 
was engaged in of an evening—The Cleaning of the Knife 
Thus perhaps leaked out the secret of metal. But with the 
era of competitive manufacture the situation was reversed 
the manufacturer was anxious not to keep the material secret 
but to exploit it, and to explain to the consumer the best use 
and care of his article. 

Advertising, standards and labels crept in with the’ 20th 
Century. The household economy of the 19th Century, 
particularly in America, had been relatively simple. Grand 
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3—A label for acrylic plastics stresses the care to be 
given the products. 4~—Purchasers of fabrics carrying 
this tag know they meet National Bureau of Standards tests 


mother found few labeled goods and few qualities to choose 
from. She judged her lengths of wool, cotton and silk not by 
a label stating fiber content, but by her own research methods 

by twisting, burning, pinching and wetting the material. 
In judging textiles, she had a long traditional training and a 
thorough grounding in that most exacting of all testing 
laboratories—the sewing room at home where in the long 
winter afternoons she sat with her mother repairing and 
sewing the family linen. Where labor was plentiful, as in 
the South, she supervised others in the work, but it was 
ilways her department and her responsibility to know tex 
tiles, garments and foods, and frequently to manufacture 
them. In the rural areas she ground her own corn and spun 
her own flax. She was the repair mechanic in a laboratory 
where there were only two standards—durability and beauty. 
‘nd, as there is no one so wedded to quality as a repair 
mechanic, her standards of quality were rigid. The 20th- 
Century standards of cheapness (made possible by mass pro- 
duction and frequent replacement of goods) and ease of 
handling had not yet disturbed her judgments of quality. 

But in the last days of the Age of Sail, cheap cotton goods 
from the Manchester mills relegated spinning wheel and 
flax to the attic and centuries-old home crafts slowly yielded. 
In the fashion parade lined up on the cobblestones of the 
pier at Natchez, Mississippi, to welcome the new steamboat, 
taffeta petticoats rustled indignantly at the brush of the new 
cheap gingham skirts and calico kerchiefs. 

In the kitchen the new cast iron kitchen utensils simpli- 
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fied cooking procedure and quickly replaced copper and brass, 
which had been difficult to keep clean. World War I ushered 
in an age of alloy steels, and the mass production of the 
twenties made them available for household use. House- 
wives began replacing old iron kettles with aluminum ones 
as they had replaced copper and brass with iron a century 
before. Stainless steel and chromium plated steel began to 
appear in the kitchen, too, and the housewife gradually 
learned via the humble label certain properties and limita 
tions of her new metals—not to scrub chromium plate with 
abrasives and not to use caustics or lye on aluminum. 

In the thirties a new material appeared in the house. 
Molded phenolics had been produced all through the twenties 
for commercial purposes, but plastics were not really intro 
duced to the housewife until the early thirties when kitchen 
gadgets, radio cabinets and cellophane packaging made her 
dimly conscious that the Age of Plastics had been ushered in. 
Like most of her reactions to science, this realization was dim, 
particularly so because she regarded plastics as some sort of 
substitute material in the fields where they competed with 
metal. This was a very natural error on her part because 
much of the designing of the new plastic articles was tradi- 
tional, and the plastics industry made no concerted effort to 










teach her anything about the new materials. Consumer 
education at the beginning of the 20th Century was left to 
chance advertising, and plastics, in particular, remained 
mystery materials, chiefly attractive because of their color. 
But the tremendous expansion of consumer goods from 1900 
to 1930 created a demand for some definite means of consumer 
education other than chance advertising. Housewives were 
unable to identify the new fabrics by the true and tried 
methods of their grandmdthers—by burning threads to sce 
if they gave off the foul smell of pure wool—and anyway it 
was a little embarrassing to walk through the shops burning 
threads under the flinty glares of 20th-Century salesgirls! 


Organized information 


In response to the demand for consumer information a 
great many organizations arose after the last war to educate 
or protect the consumer in the use of his goods. Some wer: 
governmental, like the Federal Trade Commission, and 
others were civic enterprises like the Home Economics Ass 
ciation, which worked on minimum standards, specific labe 
ing of goods, and buying advice for the consumer. Other 
civic organizations worked on testing and standards for 
consumer goods, chief among them the American Standards 
Association, the American Association of Textile Chemists 
and Colorists, the American Society for Testing Materials, 
the U. S. Institute for Textile Research and the National 
Retail Dry Goods Association. The Government, too, 
leaped into the work of instructing and protecting the con- 
sumer with legislation on standards, grades, labeling, inspec 
tion and merchandising practice. It set up the Bureau of 
Home Economics, the National Bureau of Standards, the 
Bureau of Agricultural Economics, the Consumers’ Standards 
Project, the Consumers’ Council of the A.A.A. and, most 
potent of all, the Federal Trade Commission for the regula- 
tion of interstate commerce. In 1937 the most important 
civic organization from the point of view of informative 
labeling was set up—the National Consumer-Retailer Council 
Its membership includes the most influential consumer and 
social welfare groups, and several national associations of 
retailers. Its objects are the promotion of standards, in 
formative labeling and advertising, and the fostering of 
cooperation between stores and consumer groups. Since it 
establishment eight years ago, it has become a clearing hous 
of information on consumer buying, and it is the authority on 
informative labeling. 

Another battlement of consumer education was the women’s 
magazines and independent buying guides. Informative ad 
vertising done by the women’s magazines was perhaps the 
greatest single influence in the consumer movement. Man 
periodicals also set up testing laboratories which “‘approved 
or certified branded goods, and while their laboratories did 
not always have scientific rating, they did accustom the 
public to the idea of standards. Buying guides, like Con 
sumers’ Research and Consumers’ Union maintained testing 
laboratories and recommended certain products; and a 
though their circulation was not large, their caustic debunl 


5—A rayon manufacturer has set minimum test require- 
ments for the company’s fabrics, and gives results of these 
tests on his labels. Explicit washing instructions are 





also included. 6—Informative labeling used on most 
glass kitchenware is well thought of by the retailers 
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The labels shown in Figs. 7 to 13 are hypo- 
thetical, and were written solely for the purpose 
of suggesting an approach to the subject of 
informative labeling for plastics products. 
Factual information to be carried on the label 
of any given plastic article will, naturally, 
have to be worked out for that particular article 
by the materials supplier, the molder and the 
manufacturer or end seller. 











ing of everything from toothpaste to coffee made a tremen- 
dous impression. Following the trend of the times, large 
retail stores established testing laboratories, as did the Under- 
writers’ Association, the American Medical Association and 
other organizations. 

If there were any lingering doubts about the inevitable 
trend of consumer education in a century so rich in consumer 
goods as ours, it should be forever laid to rest by the astound- 
ing history of the study of home economics in the United 
States in the last ten years. In an earlier day, this absorb- 
ing subject was more humbly called “domestic science” 
and was connected with little girls sewing rows of lace upside 
down on kitchen aprons and little boys producing curious 
monstrosities with hammer and nails. It was, nevertheless, 
the germ of what we now call “consumer economics” and 
“home economics."" Twenty thousand high schools and land 
grant universities today have courses in consumption econom- 
ics which teach the student how to budget the family 
income. 

In these courses the informative label is of more than 
casual interest: it is looked upon as a pivotal point in educat- 
ing the consumer. Consumer economics courses study it 
with a view to budgeting and decisions on quality, while 
applied chemistry and applied engineering courses in these 
same departments deal with tests of the goods in labora- 
tories to see whether they conform to specifications of the 
label. Thus in a study of the “economics of clothing con- 
sumption” variously priced cotton dresses are put through 
washing and other tests to see whether they meet the wash- 
ing, fading and shrinking specifications of the label, and 
whether buttons and trim are durable, and trips are made 
to local shops to study labeled merchandise. Labels with 
specific technical information are favored and promoted 
as models of factual advertising, while those which carry only 
the brand name and advertising are frowned upon. 


Why are labels necessary? 


The 20th-Century trend toward consumer education, then, 
stresses the need for identifying each new material as it ap- 
pears on the market. In the case of plastics, this need for 
specific information is much more marked than it is where 
most new materials are concerned. If these synthetics, differ- 
ing widely from one another in their properties, are all lumped 


7, 8—Labels for the small plastic kitchenwares sold in 
chain stores should contain simple instructions for their 
care. 9—Informative label for a relatively expensive 
cast phenolic compact stresses the point that like all 
valuable possessions, it should be well protected 


- 


dm compact is made of sterling sil- 
ver, gold washed. Its simulated tor- 
toise shell top is a sheet of cast phenolic 
superimposed and pinned to the silver. 
Cast phenolic is one of the family of 
plastics. Plastics are divided into twe 
groups, called thermosetting and thermo- 
plastic, according to their action under 
heat. Cast phenolic is a thermosetting 
plastic i. e. it does not soften under heat. 
This compact should give you long serv- 
ice. Its cast phenolic top is harder than 
tortoise shell. it will not chip or rub off. 
it will not burn easily with a cigarette. 
Like metal, however, it will scratch, and 
should be carried in a pro- 
tected place in your pocket- 
book, to gvard its beautiful 
surface sheen. If the surface 
is scratched we recommend 








simonizing it. 
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; moplastics soften under heat while thermo- 
plastics do not, Cast phenolic is ther- 
mosetiing. Nilatac's cast phenolic is poured 
@s @ liquid into a mold and baked for hours. 
Its color, honey amber, is part of the 
material. 
This brush will not crack or swell; its 
bristies will never come out. 
Wash it like any other brush. Do nor 
let it stend in the water, as water 
roughens its matchless surface. 
Do not sterilize with boiling water or 
alcohol. 




















10 ue paragraph of modern advertising copy introduces 
the purchaser to a cast phenolic hairbrush. Informative 
material and instructions for its care follow. 11—Its 
Army career is used to add interest to a melamine mess 
tray converted to civilian use. 12—-Brief label for acetate 
measuring spoons might prevent complaints about warping 


under the heading of “plastics,” the unenlightened public 
receives the impression that there is one plastic material 
which comes in a variety of colors. The introduction, for 
example, of the various metals and alloys was less revolution 

ary in that each closely resembled some other product which 
the public already knew. On the other hand, molded phe- 
nolict was very different from any material which went before 
and very different, too, from vinylidene chloride, which also 
comes under the heading of “‘plastics."" As our British con 


temporary, Plastics, says on page 98 of its March issue: 

“There is, without doubt, a growing need for the simp): 
and rapid identification of plastics. This need has bee: 
indicated by a wide variety of users.... The visual di 
tinction between plastics is . . . 
would tax the ingenuity of most experts to distinguish be 


in many cases difficult. | 


tween many of the transparent plastics and especially be 
tween opaque moldings.” 
of the industry anyone with a sensitive nose could distinguis! 
between the different materials because on burning they gav: 
off different odors, the magazine goes on to say that the in 


Recalling that in the early day 


crease in new materials and in plasticizers makes these test 
increasingly unreliable. ‘Is there a simple and rapid tech 
nique for identification possible ?’’ it asks. 

The answer would seem to be that there is no authenti 
visual identification of plastics possible for the consume 
except through the adoption of an iriformative label. Fur 
ther, as George Scribner, president of the S.P.1., pointed out 
at the Society’s Chicago meeting last month, the informa 
tive label will focus the blame for misapplications on the 
material instead of on all plastics. In experimenting wit! 
the new plastics there have inevitably been certain mis 
applications, with resulting consumer prejudices. If thes 
‘Material Y, 
etc., the customer would thereafter be wary of these particular 


articles had been labeled ‘‘Material X,”’ 


materials in such applications, but he would realize that the 
same product might be satisfactory in Material Z 

While there has in the past been informative labeling of 
plastics in scattered applications such as infants’ toys and 
lighting fixtures, and particularly by nationally advertise: 
companies which do their own molding, the majority of mold 
ers do not want to label their goods. Perhaps the most fre 
quently mentioned objection to informative labeling is in the 
chain store manufactures, yet more prejudice has probably 
been created against plastics in this field than in industrial 
goods where the consumers understand the use of the material 
better. The manufacturers are able to cite several argu 
ments against such labeling, the chief one being that chau 
stores discourage the identification. It is true that some 
chains and even large retailers discourage manufacturers 
labels, but their objection is not to identifying the materia! 
and its proper care; their objection is to identifying the 
manufacturer, as they wish to keep the source of their buying 
secret from their competitors. 

Another frequently mentioned objection to informative 
labeling is that the end manufacturer often substitutes ma 
terials. In the cases where substitution is possible without 
deterioration of quality, it is probable that the two materials 
have much the same properties and need the same care 
If, therefore, the cost of printing a new label for each ma 
terial would be prohibitive, the molder (or the end manu 
facturer if the molder is not an end manufacturer), should 
print a general informative label identifying the material 
only as one of a group of thermoplastic or thermosetting 
materials with certain properties and certain limitations. 

It is stated by some molders that informative labeling has 
been tried and failed. These conclusions cannot be borne 
out by any considered research in plastics or any other field 
Specifically they seem to refer to certain abortive experi 
ments in furnishing labels by materials suppliers. There are 
many snags in the way of labels supplied by the materials 
manufacturer, however excellent his labels. The end manu 
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facturer frequently substitutes other material while still 
using the original label; and manufacturers often regard 
the use of the materials supplier's label as a gesture in co- 
operative advertising and expect the materials supplier to 
pay for the use of his name. In one case labels supplied 
by a materials manufacturer were declared by the Govern- 
ment to be a hidden subsidy. 

These facts indicate that the label should come from the 
end manufacturer. He alone knows what goes into the 
finished product, he alone has the contact with the retail 
outlet, and he alone can properly supply the label. This 
is a point on which there is absolute unanimity among 
labeling authorities and consumer buying organizations like 
the National Consumer-Retailer Council. However, some 
materials suppliers, particularly in the rayon industry, do suc- 
cessfully supply their own labels. One such company has an 
elaborate checking system by which they follow their labels 
through converter and finisher. Each label has its own 
serial number, and they maintain signed agreements with 
converters and finishers and a continual check-up—all of 
which would suggest that while labeling can be done by the 
materials supplier, it is far more difficult to control than 
if it were in the hands of the end manufacturer. Along with 
their informative labeling program, this rayon company has 
one of the most elaborate consumer education programs for 
schools, women's clubs and stores, for which they provide 
films, lectures and bulletins. In addition they prepare 
bulletins on rayon and textiles for technical schools and 
salespeople. This would seem to be an ideal program for the 
plastics industry. 

During the war, one plastics materials manufacturer em- 
barked on an informative labeling program which he feels 
has been both necessary and successful. The labels stress 
the properties and care of the material, identifying it only 
by trade name. Although these isolated cases prove that 
labels can be supplied by the materials manufacturer, the 
better and less complicated practice is to have them sup 
plied by the end manufacturer. 

Roger Wolcott of the National Consumer-Retailer Council 
points out many advantages to retailer and manufacturer as 
well as to consumer from the use of the informative label. 
1) that it enables better 
buying by store buyers, giving them specific standards and 
information about the product; 2) that it increases sales of 
better merchandise, the customer preferring quality mer- 
chandise when it is proved to him that there is a quality 
distinction; 3) it trains the salespeople, giving them perti- 
nent facts; 4) it makes for fewer returns and adjustments. 

Among advantages to the manufacturer (end seller) from 
the use of the informative label are: 1) that it enables him 
to establish his trade name more firmly with consumers since 
the informative label also carries the name of the manu- 
facturer; 2) it makes for fewer returns and adjustments 
from the retailer to the manufacturer; and 3) the factual 
advertising of the label has more present-day glamour than 
any other type of advertising. For instance, many wool 
distributors feared that the passage of the Wool Labeling Act 
might cause customers to be suspicious of merchandise made 
of reprocessed or reused wool, however serviceable. In the 
glamour advertising of the wool manufacturers, the words 
“reprocessed” or “‘reused"’ had never been employed and to 
the average consumer they conveyed only a vision of the 


Its benefits to the retailer are: 



















HIS tray was designed for the U.S. 

Army. Thousands were used in Army 
camps all over the country and some 
even saw service in the canteens be- 
hind the front. 

We recommend this tray for use as 
an hors d'oeuvres tray or as a nursery 
tray for the children's meals. Let the 
baby drop it or hammer on it with her 
spoon—it will come out unscathed. It is 
specially designed for strength, dura- 
bility, and non-scratching qualities. It 
can be put through the dish washing 
machine without losing its glossy sur- 
face and it can be dropped without 
breaking. 

The tray is constructed of melamine, 
one of the thermosetting plastic materi- 


als. (Plastics are thermosetting or ther- 
moplastic according to whether they 


soften under heat.) It has superior heat 

resistance, will not absorb water. Its filler 

is cotton rag which gives added strength. 
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oe is tough, unshotterable Cellulose 
acetate, made from cotton and acetic acid 
It is one of the Plastics family. Wash with 
soap and water. Do nat use boiling water or 


alcoho! on these spoons 


ragman with his poor, thin horse and cart full of junk. The 
informative label (as well as the exigencies of war) did much 
to overcome this prejudice, and tuday “reprocessed wool” 
appears in the best circles. 

The most obvious advantages of the informative label are, 
of course, to the consumer who, in learning from the label 
the hidden qualities of the merchandise, is able to choose the 
article best suited to his needs, and in learning the use and 
care of the article, is able to save money. Other advantages 
are that he saves time in shopping and learns to appreciate 
quality merchandise. (Please turn to next page) 













































_ Diss bor you ils, looks the weite mahogany, bt 
when you feel it, it is as hord as a slab of petrified 
wood. 

it is not @ mahogany. It is o phenolic laminate. To make it, 











Types of informative labels 

Although it is generally agreed that informative labeling 
is here to stay, there is no general agreement as to the best 
type of informative label. On the subject of how much 
technical information the label should carry, there are two 
schools of thought. Consumer leaders and the National 
Consumer-Retailer Council favor a completely informative 
label giving specific test data where recognized standards 
are available. The points to be covered by this type of 
technical label are outlined by Mr. Wolcott in his excellent 
Master Label Outline (see page 170). The six points to be 
kept in mind are the performance, composition, construction, 
care and use of the article, and the name of the manufacturer. 
Manufacturers using this type of label can have their labels 
approved by the Council and the Council’s endorsement 
printed below: “This is the type of label recommended by 
the Consumer-Retailer Council, Inc." The Council's en- 
dorsement is a valuable asset on informative labels, and 
many famous labels such as the Chatham, Pacific Mills 
and Sears, Roebuck labels carry it. In addition, the Council 
offers a consulting service, and has a labeling committee of 
consumer, retailer and manufacturer representatives who 
will, on request, write labels. 

In defense of a highly technical informative label containing 
specifications and test data which the average consumer does 
not understand, Mr. Wolcott points out that the speci- 
fications, even when not understood in detail, are useful as 
a basis of comparison between low- and high-priced goods. 
When it is stated that a 19-cent towel absorbs 30 oz. of water 
per sq. yd. and a 35-cent towel absorbs 40 oz., and a 59- 
cent towel 55 oz., the customer is persuaded that the more 
expensive towel has a quality difference. The Council 
points out, too, that labels which carry technical information 
are the trend of the times and have the benefit of promotion 
in the schools and colleges where they are studied. 

Representing the other school of thought, many retailers 








13—Label to be attached to 
a cocktail bar of laminated 
phenolic material explains 
briefly how it is made, and 
tells why the manufacturer 
thinks his product is superior 
to a similar bar made of wood 


and educators believe that the label should express mer 
chandise quality in general rather than in technical terms, 
and they point to the success of stores like Macy’s in New 
York City which have translated the technical specifica 
tions of the label into terms the consumer can understand 
Thus in labeling raincoats, Macy's translates the mathema 
tical terms of water resistance into simple words indicating 
degrees of permeability, such as “water repellent,’ “‘water 
resistant” and “waterproof.” For many plastic consumer 
goods, this is the best procedure, since figures designating 
for example, the tensile, impact and flexural strength of a 
given plastic mean little to the layman. Authorities who 
hold for briefer and less technical factual labels say that 
particularly in the chain store, the customer has neither 
time nor inclination for reading technical labels. She wants 
to know only how to take care of the article and how to 


make it last. 


How should plastics be labeled? 


The question of how much technical information the 
label should bear i$ particularly important in plastics where 
the technical information involved is altogether new to the 
public. Common sense should be the criterion. Remem 
bering that in dime store merchandising the consumer has no 
inclination for technical reading on items which she re 
gards as merely temporary expedients, the molder (or the end 
selling organization) should remember, too, that the middle 
and upper-class housewife who can afford luxury goods has 
been trained to believe that the label which carries technical 
information is an authoritative analysis and a guarantee 
which she accepts uncritically. He should not forget that 
science has invaded the drawing room and the women’s clubs, 
and that at every bridge table there sits a lady who is a 
devotee of science and to whom the words “thermoplastic’”’ 
and “thermosetting” are a heaven-sent message which she 
will explain many times over to (Please turn to page 168) 








1 to 
ated 
ains 
and 
furer 
prior 


yood 


mer- 
rms, 
New 
ifica- 
and. 
ema- 
ating 
vater 
1mer 
ting, 
of a 
who 
that, 
ither 
rants 
w to 











A new name among vinyl] resins 


by M. SCOTT MOULTON* 





OINCIDENT with the development of a series of vinyl- 
vinylidene chloride copolymers, the name “Geon” 
(pronounced je’-on) has been selected to designate an entiré 
family of polyvinyl resins presently including the new copoly- 
mers as well as two grades of polyvinyl chloride. These 
copolymers were developed specifically to furnish resins 
combining the unusual stability and chemical resistance of 
polyvinyl chloride with the solubility and plasticity essential 
to certain processing operations, particularly in the coating 
field. These copolymers round out the uses of vinyls to the 
point where they encompass nearly all possible methods of 
resin application. Compounded Geon resins can be cal- 
endered, extruded, molded, cast or applied to supplementary 
materials for extended applications by means of such methods 
as spreading or dipping, or by the use of various processes 
of impregnation. 

Although in normal usage polyvinyl resins are thermo 
plastic, with the addition of certain thermosetting polymers 
such as N-type synthetic rubber “Hycar OR,” they can be 
vulcanized. Blends' containing from 75 parts Hycar and 25 
parts Geon to 50 parts Hycar and 50 parts Geon are easily 
processable and, when vulcanized, yield products serviceable 


* Technical service engineer. Chemical Div., B. F. Goodrich Co 
'U. S. Patent No. 2,330,353 


over an exceptionally wide temperature range. In the 
75-25 blends the resin addition has very little effect, as com- 
pared with butadiene synthetic rubber compounds, on such 
mechanical properties as tensile, elongation, set, rebound and 
cold flow. In addition, these blends enjoy the sunlight-, 
ozone-, flexing-, tearing- and benzene-resistance character- 
istics’ of the polyvinyl resins. Compounding is more like 
that for butadiene synthetic rubber than for vinyl resins, 
and there is relatively high tolerance for pigment loading, 
with specific advantages to be gained in most cases from such 
loading. Frequently the plasticizers can be of types not 
regarded as first choice for vinyl resin compositions, and 
extenders such as Cumar, coal tar and other softeners can 
generally be employed to excellent advantage as aids in proc- 
essing these materials. 

Except for unusual applications, polyvinyl chloride must 
be plasticized to be serviceable, and it was on the basis of 
Dr. Waldo Semon's discovery* and exploitation of this pos- 
sibility that the non-rigid viny! chloride plastics were devel- 
oped. The vinyl chloride monomer for these resins is made 
by direct combination of acetylene and hydrogen chloride.’ 
Polymers are produced by emulsion polymerization, a process 


?U. S. Patent No. 1,929,453. 
U. S. Patent No. 2,225,635. 


1—-Brilliant red garden hose of extruded polyviny! resin encircles electric cable designed 


to simplify tracing of lines. Surrounding the hose are coils of colored insulating wire 
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TABLE I.—PrRopeRTiIES OF GEON RESINS 


Average Average Recommended Plasti- 
Geon Specific acetone specific solids in m.e.k.” ciser 
number gravity extract viscosity® at 20°C. at70°C. index* 


% % 
101 1.40 15 55 12 43 
102 1.40 14 of : 12 43 
202 1.42 48 s 17 34 
203 1.43 56 36 25 31 
a At 20°C. of 0.4 percent solution in nitrobenzene 
6 Methyl ethyl ketone 


¢ Parts of dioctyl phthalate per 100 parts Geon to give comparable hard- 
ness at room temperature 


which consistently yields resins of superior electrical proper- 

ties, stability and uniformity. Geon resins are subject cur- 

rently to allocation under General Preference Order M-10. 
Because the physical properties of plastics are closely 


» dependent upon the specific composition and processes used, 


the characteristics of Geon plastics as presented in Table IT 
are described somewhat generally. More detailed informa- 
tion will be presented in a technical handbook. Plasticizing 
of these resins can be accomplished with any of a number of 
common materials, of which the following are examples: 
Material Characteristics imparted 
Tricresyl phosphate Non-flammability and resistance to 
corrosion 
Dioctyl phthalate‘ Electrical properties and low brittle- 
ness temperature 
Dibutyl phthalate Flexibility at low temperatures 
Butyl phthalyl buty! Suitability for use with food products 
glycolate® 
Hycar OR Non-volatile plasticizer 
Triglycol ester® Transparency and flexibility at low 
temperatures 
In many cases, combinations of the plasticizers that are men- 
tioned above or of other plasticizers will furnish desired results. 
In leathery compositions, Hycar serves as a non-extractable 
wholly adequate plasticizer with no liquid plasticizer added. 
Excellent thin calendered films have been produced using 
this synthetic rubber to replace half of the usual liquid plasti- 
cizer. Compositions of this type can be employed to great 
advantage where steam sterilizations must be withstood. 
These resins are notable for their resistance to heat and 
light, and under normal conditions of service the use of 
stabilizers is not essential. Nevertheless, in general com- 
pounding the addition of such stabilizing agents as lead 
silicate’ and basic lead carbonate is advised. In general, 
the addition of fillers to thermoplastic materials results in a 
lowering of properties. Exceptions to this generalization are 
the usual increase in resistance to heat deformation and, in 
the case of certain pigments, an increase in tensile strength. 
Hycar OR, some of the alkyds and resinous derivatives of 


*U. S. Patent No. 2,325,951. 
5 Monsanto “‘Santicizer B-16."’ 
* Drew Plasticizer ““SC.”’ 

7 U. S. Patent No. 2,179,973. 


2—This gleaming white handbag is indicative of the possi- 
bilities for luggage and furniture coverings of calendered 
polyvinyl resin. The colorful fabrics were dip coated 
in solutions of these resins. 3—These articles, which 
were molded of polyvinyl resin, include a ball valve, 
boot, sealing rings, pedal cover, suction cap, grommets 
and other miscellaneous industrial products. 4—These 
grommets were injection molded. 5—Calendering and 
molding téchniques were employed in making the soles, 
heels, welts and uppers of these shoes from vinyl resins 
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abietic acid are among the limited number of other plas 
tics which are compatible with Geon. While natural rubber 
reclaimed rubber, Butyl rubber, GR-S, Thiokol and Butva: 
can be added to Geon, they form mixtures only. 

In the processing of these polyvinyl] resins the formulating 
ingredients can be added either in a Banbury mixer or by 
use of a regular rubber mill. In the latter case, time car 
be saved by premixing the batch ingredients in some sort o 
dough mixer. 

The plastics can be compression or injection molded at 
operating temperatures of 330 to 375° F., and they can be 
made into tubing, channels, etc., using either a regular plasti 
extruder or a modified rubber extruder. At the present time 
the greatest part of polyvinyl resin production is being used 
for military wire insulation, the application being principal]; 
by extrusion methods. The feed chamber of the plastic 
extruder should be kept at about 280° F. and the head and dic 
at 350° F. at the least. If a modified rubber extruder is used 
the temperature of the stock at the time of feeding should 
be 350 to 375° F. Stock temperature on exit should be be 
tween 350 and 375° F. 

Frictioned and coated fabrics or sheeted stocks of about 
0.005 to 0.035 in. may be prepared by the use of a regular 
rubber calender. When lesser gages are desired, the uss 
of resin solutions and spreading equipment or film machines 
is suggested. In the spread coating of fabric, solutions 
up to 40 percent solids are employed. A dipping process 
using solutions of 10 to 12 percent concentration is recom 
mended when thinner coats are desired or finer fabrics, suc] 
as marquisette, are involved. Methyl ethyl ketone is the 
most commonly used solvent, but other ketones such as 
cyclohexanone, methy] isobutyl ketone or mixtures are some 
times preferred. Heat sealing of these films or coated ma 
terials can be accomplished in any of the standard equi 
ment designed for this purpose. Temperatures ranging fron 
275 to 320° F. are used. 

The outstanding qualities of the plastics—resistance t 
aging, corrosion, solvents, flexing and abrasion—coupled 
with the adaptability of the materials to practically all 
known plastic processing techniques, results in an amazing] 
broad list of applications. The following representative list 
of uses should serve as a signpost to prospective users 

Electrical service—Control, power and communication wir: 
and cable insulation for ships, tanks, aircraft, motor vehicles 
public service equipment and other uses where insulated con 
ductors are required. Cable (Please turn to page 162 


6—These compression molded 
“a articles include part of a com- 
a mercial orange-juice extractor 
an oil pump valve and a large 
BS closure ring. A more thermo- 
: plastic polyvinyl! resin was used 
: in the manufacture of the hard 
ae chemically resistant ladle. 7 
a The two sets of garden hose 
couplings shown at the upper 
left were injection molded. The 
other items, which were compres- 
sion molded, include electrica! 
plugs and jacks and a shoe hee! 
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SOCIETY of the PLASTICS INDUSTRY 


Annual Conference 





HILE the Annual Plastics Conference of the Society of the Plastics Industry was held on Thursday 

and Friday, May 11 and 12, at the Edgewater Beach Hotel, Chicago, IIl., the semi-official opening took 
place on the night of May 10 when the Plastics Pioneers held their yearly dinner. Following the election of 
Herbert Spencer, of Durez Plastics and Chemicals, Inc., as president of the Pioneers for the coming year, mem 
bers of the industry who died during the past year were commemorated. Alan §. Cole, general manager of 
MODERN PLASTICS magazine, was in charge of the entertainment for this meeting of the ‘‘old timers.’’ The 
Thursday morning session was presided over by L. H. Amrine, Imperial Molded Products Corp., while Norman 
Anderson, General Molded Products, Inc., was chairman of the luncheon meeting at which the John Wesley 
Hyatt Award was presented to Dr. Stuart D. Douglas, head of Plastics Research, Carbide and Carbon Chemicals 
Corp. In the absence of Bradley Dewey, Rubber Director, who was detained in Washington, John Caswell, 
Special Representative, Office of Rubber Director, read the scheduled speech on ‘‘The Synthetic Rubber 
Program."’ Following the first afternoon session, at which William K. Woodruff, Celanese Celluloid Corp., 
presided, the motion pictures, ‘Shape of Things to Come”’ and ‘The Formica Story"’ were presented by Boonton 
Molding Co. and the Formica Insulation Co., respectively. George K. Scribner, president of S.P.I., was 
chairman of the Thursday evening banquet at which W. D. Fuller, president, Curtis Publishing Co., and 


past president, National Association of Manufacturers, spoke on the ‘“‘Road to Postwar Opportunities.” The 
presiding officer at the second morning meeting was James Johnston, Chicago Molded Products Corp., and 


Paul C. Tietz, Richardson Co., was chairman of the luncheon session which followed. Friday afternoon was 
devoted to four division meetings: the Molder’s Division, which was presided over by J. D. McDonald, Me- 
Donald Manufacturing Co.; the Machinery and Tool Division, for which F. G. Schranz, Baldwin Southwark 
Div., Baldwin Locomotive Works, was chairman; the Button Division, presided over by N. O. Broderson, 
Rochester Button Co.; and the Extrusion Division, for which Elmer Szantay, Sandee Manufacturing Co., 
was chairman. The late afternoon was devoted to a business session. At the banquet which brought the 
convention to a close, Elmer E. Mills, Elmer E. Mills Corp., introduced the two speakers of the evening: 
Colonel Ilia M. Sarayev, Military Attache, Union of Soviet Socialist Republics, who spoke on “‘The Soviet 
Union Front Today”’; and Dr. Preston Bradley, author, speaker and radio commentator, who talked of ‘“What 











Are We Facing.’’ Résumés of the speeches delivered at the sessions are presented on the following pages 


In a talk entitled ‘Informative Labeling,”’ George K. Scribner, 
president of Boonton Molding Co., discussed the advantages to 
the plastics industry in goodwill and purchaser security—factors 
which will ultimately influence the success or failure of plastics 
with the consumer—of labeling products made of plastic materials, 

While purchasers will not condemn all metals because of the 
failure of one application, because they have learned that there 
are a number of metals, each with valuable qualities, they will 
and have condemned all plastics because of an unfortunate ex- 
perience with one, even though the material itself was not at 
fault but rather its application was unwise. 

This situation could be remedied by educating the public to 
the fact that there are a number of plastics, each with its own set 
of properties and each excellent in its particular fields of applica- 
tion. This might best be done by shortening highly technical 
names to easily pronounced and remembered forms and by label- 
ing each plastic item with its generic name in addition to the 
trade name so that the purchaser would know instantly whether 
it was made of a material which he had been previously advised 
was suitable for that type of application. Specifications were not 
immediately essential on these labels, although their addition 
might prove beneficial at some future time. The important thing 
was to teach the public to distinguish among the various types of 
plastic materials by giving each plastic article its own generic 
name, shortened to an easily remembered form such as acrylic 
plastic, butyrate plastic or styrene plastic. 

The plastics industry, which has greatly increased its volume 
of production during the war period may, according to estimates 





prepared by the Committee for Economic Planning, expect a 50 
percent cut. Cash reserves should be built up accordingly. 
Engineering ability is what will count from now on 


& Ss ae 
Plastics Materials Availability and Distribution’’ was the 
subject chosen by Grayson W. Wilcox, Assistant Chief, Plastics 
Branch, Chemicals Bureau, WPB, who also discussed allocation 
orders, machinery, and conversion to peacetime production. 
Over-all availability of plastics materials for each end use has 
remained relatively unchanged during the last 6 mo., and it is 
hoped that end use coverage can be maintained for some time to 
come. Direct allocation of some resins has resulted in equitable 
distribution and has had real advantages in many cases. The 
“previously authorized”’ provisions of Order M-246, which pro- 
vide for small, unpredictable requirements, may be incorporated 
into other control orders if they are not abused. M-300 is the 
framework of a basic allocation order under which many com- 
modities could be distributed instead of under individual orders. 
New facilities for the industry must still be considered on the 
basis of their contribution to winning the war until the turn of 
events in Europe assures a speedy victory. On the whole, as 
long as wartime restrictions remain, new machinery will be allo- 
cated to established plastics firms rather than to newcomers. 
Deviations from this policy in a few instances have been caused 
by reluctance of the former to accept important war contracts. 
Reconversion will begin gradually as war procurement is cut 
back and Government orders relaxed. (Please turn to next page) 
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“The Significance of New Data on Combinations of Plastic 
and Glass Fibers,”’ was analyzed by Frank Preston, Preston 
Laboratories. Basing his talk on a series of papers on Fiberglas 
which appeared in the May issue of MopERN PLASTICS magazine, 
Mr. Preston emphasized the fact that, in this material, the glass 
is the primary element and the plastic secondary, since the ma- 
terial is actually a plastic-supported glass net and not a plastic 
with a glass filler. 

The properties of glass are based on the properties of silica 
which is the major component of its structure. The most ad 
vantageous of these properties is strength; the least desirable are 
its brittleness and moisture absorption. Before it can be com- 
bined satisfactorily with plastics, the glass is first fibered and 
coated with an oily film, and then woven into glass cloth. The 
lubricant is then removed together with as much of the moisture 
as possible so that the plastic can get up to the glass interface to 
give continuous support to the fibers. Only in this way can the 
great strength which is inherent in the combination be developed 
The plastic protects the glass from abrasion and acts as a bridge 
to transfer stress from one fiber to the other. The result is a 
strong, flexible, shockproof structural material of great merit 
that is capable of being shaped into slender, lightweight complex 
forms with rounded contours, reversed curves and general stream- 
lined qualities. 


Dr. J. J. Pyle, Director of the Plastics Laboratory, Plastics 
Divisions, General Electric Co., in his address on ‘‘Recent De- 
velopments and Their Effect on the Plastics Industry,” offered 
the three following developments as factors which may be ex- 
pected to have profound effect upon the scope and direction of 
the plastics industry in the postwar world: 1) increased produc- 
tion and reduced cost; 2) new applications which have opened 
up new markets; and 3) new and improved materials. 

Styrene has had a phenomenal increase in production since the 
outbreak of hostilities. After the war, a considerable quantity 
of this material will undoubtedly be diverted from the manufac- 
ture of synthetic rubber to the manufacture of plastics. Already 
prices have begun to drop, and certain undesirable mechanical 
properties will without doubt be overcome. Vinyls have also 
experienced considerable expansion during the war as a sub- 
stitute for rubber. How much of this field the vinyls can hold 
when low-cost synthetic and natural rubbers become available 
depends to a great extent upon how much they are reduced in 
price. While acrylates and polyvinyl acetals have also enjoyed 
considerable expansion, the chemistry of the manufacturing 
process appears somewhat complicated and marked price reduc- 
tions do not appear to be in the cards. 

New and improved plastics materials have been developed for 
certain physical or mechanical properties; to synthesize new 
chemicals which are capable of undergoing polymerization in 
condensation to yield previously unknown resins; because of a 
change in manufacturing technique; or to counteract certain 
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objectionable characteristics so that other useful properties 
could be utilized. 

The chief competition for low-pressure molding will undoubt 
edly come from the post-forming of flat laminates. It was sug 
gested that if widespread use of lignin is to be achieved, certain 
modifications of pulp procedures will be necessary to produc« 
useful pulp and usable lignin products 


A paper entitled ‘‘Polyfibre—A New Approach to Plastic: 
Molding,”” by W. C. Goggin, manager, and R. R. Bradshaw 
molding ‘engineer, of the Plastics Development Division, Dow 
Chemical Co., was read by Mr. Bradshaw 

A light structural material which may be molded by new 
methods into strong articles with densities as low as 0.4 is Poly 
fibre, one form of which is based on polystyrene. Composed of 
fine, highly oriented fibers ranging in size up to 5 microns in 
diameter, this material accomplishes the dual purpose of exhibit 
ing a large surface area per unit weight and thus absorbing heat 
rapidly, and of tending to shrink when subjected to heat so that 
in itself it exerts most of the pressure necessary for fabrication 
It is at present supplied in its simplest form as a bat, 14 in. wide 
and approximately 10 ft. long, of parallel fibers running crosswis¢ 
to the bat. When the fibers are not tightly packed, Polyfibr: 
is a good low-temperature thermal insulation and sound insula 
tion medium. Tight packing and evacuation of air give a mold 
ing material which, because of its large fiber surface, absorb 
heat quickly and thus requires a relatively short molding cyck 
The material's inherent shrinkage makes it unnecessary to us¢ 
high molding pressures 

It may be molded by compression or by low-pressure bag 
methods. The bats may be laid up in a number of ways, accord 
ing to the direction in which strength of the finished part is de 
sired. Four variables pertaining to the molding cycle—time, 
temperature, pressure and solvent content of the fiber—control 
the density and consequently the ultimate properties of the 
molded parts 


A. J. Monak, chief engineer of Mycalex Corp. of America, dis 
cussed ‘‘Properties and Applications of Mycalex.’ 

Properties now demanded of electrical insulation, particularly 
loss factor at ultra frequencies, have made materials customarily 
used for insulation unsuitable for many present-day applications 
A low-loss (0.014 at 1 megacycle) material which meets rigid 
insulation requirements is Mycalex, a glass-bonded mica, most of 
which comes in smooth-surfaced sheets, rods, disks and simple 
irregular shapes which may be machined by ordinary equipment 
Transfer (sometimes called injection) molded Mycalex requires 
no machining and inserts may be molded in. 

Mycalex is used where such characteristics as low loss factor, 
high dielectric strength, close tolerances, dimensional stability, 
ability to withstand temperatures up to 425° C., resistance to 
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tropical temperature and humidity, absence of carbonization in 
case of arcing and negligible water absorption are required 
Typical applications have been panels, coil forms, switches, re 
lays, couplings, antenna insulators, arc deflectors and magneto 
parts. Its cost is somewhat higher than that of most organic 
plastics, but difference is counteracted if the material fills specific 
needs 


The versatility of vinyls was discussed by M. Scott Moulton, 
technical engineer, plastics materials, Chemical Div., B. F. 
Goodrich Co., in a paper on “Geon Resins.”’” ‘“‘Geon,”’ a name 
chosen to designate an entire family of polyvinyl] resins, includes 
two new copolymers of vinyl-vinylidene chloride and two types 
of polyvinyl chloride. The copolymers are more thermoplastic 
and more soluble in the customary solvents than the straight 
polyvinyl chlorides. However, with the addition of compatible 
thermosetting polymers such as certain synthetic rubbers, the 
normally thermoplastic polyvinyl resins can be vulcanized. The 
properties of these resins are such that the resistance of synthetic 
rubber to sunlight, ozone, aromatic hydrocarbon, tear, flex and 
aging is improved in blends of polyvinyl resins and syntheti 
rubber. The compounded resins can be calendered, extruded, 
molded, cast or applied to supplementary materials by spreading, 
dipping or impregnation. When converted to plastic composi 
tions, the resulting material can be compression or injection 
molded or made into tubing or channels. [Other properties of 
this vinyl group and numerous applications are detailed in the 
article, ““‘A New Name among Vinyl Resins,’’ which appears on 
page 83 of this issue—Eb 
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Polyethylene—A New Dielectric for Cabies,’’ was the titk 
of a paper presented by H. B. Slade, research engineer, and H. C 
Crafton, research chemist of the Okonite Co 
Published literature relating to the subject was summarized, 
followed by a brief historical comment on the polymerization of 
ethylene, a discussion of the molecular structure of polyethylene, 
its properties, and the interrelationship of structure and proper- 
ties. The conditions for the polymerization of ethylene in the 
manufacture of polyethylene are unusual. They involve extreme 
pressures and heat formerly unheard of in commercial scale proc 
esses. The fundamental structure and behavior of polyethylene 
bridges, in some respects, the gap between rubbers and plastics 
Many of its properties are superior to those of either. Being a 
single flexible material, with no plasticizers or other processing 
materials (with the slight exception of the antioxidant), it has a 


great advantage over its contemporary competitors 

At the present time, polyethylene is being used mainly for 
high-frequency cables where its low losses and general physical 
and chemical properties are unequaled by those of any other 
material. Other uses are being developed, among them radio, 
communication, control and submarine cable, all for military use. 


G. H. Clark, E. W. Halbach, W. J. McCortney, E. E. Mills, P. C. Tietz, F. G. Schranz, R. L. Peat 


Immediately after the Friday luncheon, Alternate Chairman 
N. J. Rakas, Plastics Rubber Laboratory, Chrysler Corp., pre 
sented a digest of the Technical Committee Progress Report 
The full report was distributed in pamphlet form to all members 
at the beginning of the session. Mr. Rakas delivered the talk in 
the absence of General Chairman W. J. McCortney of Chrysler 


At the end of the broadcasting of “Little Resin Riding Hood,” 
the skit presented by Mopgern Ptastics magazine, George K 
Scribner of Boonton Molding Co. discussed briefly the dangers 
inherent in such stratospheric flights of ignorant imagination as 
were incorporated in the radio program, with regard to what 
plastics can do. The logical solution to this exaggeration regard- 
ing the industry would seem to be a permanent public relations 
department at national headquarters, a department that can be 
in touch with radio stations, magazines, newspapers all over the 
country and certify to the reputations of the speakers or the 
contents of scripts and articles 


Sidney S. Ullman, Office of Price Administration, addressed 


the Molder’s Division on ‘“‘“Maximum Price Regulation 523.” 

Regulation 523, which was effective March 27, an all-inclusive 
order, may be considered a rule book for molders. A step toward 
implification, it divides all plastics into two classes, 1) those sold 
during the first three months of 1942 and 2) those not marketed 
auring that period. For Class 1, it establishes as the maximum 
price for a molded product, that charged on March 31, 1942 
If no list price was in effect at that date, the maximum price 
should be the last at which the product sold during the three 
month period 

Prices for Class 2 are established by freezing price methods 
and rates. A production run should be used to check estimates of 
prices his order simply establishes for plastic products the 
same provisions which apply to tools and dies under MPR-136, 
which covers material costs, labor rates, overhead and profit 
rates, using the same base date, so there seems no, reason for ob 
jections to it 

In a discussion following his talk, Mr. Ullman answered ques- 


tions about the operation of the order 


Also a speaker at the Molder’s Division meeting was James A 
Lawson, of the War Production Board, whose topic was “The 
Current Plastic Machinery Situation." 

Under Order L-159, certain machinery builders have been given 
permission to build machines in lots of 5 or more in anticipation of 
war orders so that molders can secure faster delivery. Some 
builders were not fair in this respect, and an impression has in 
some cases been created that these machines could be used on 
non-essential work. On the contrary, the order will be tightened, 
since there is no great inventory of plastics items essential to the 
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war and the stiffest fighting is still ahead. Justifiable needs for 
machinery for war work will be granted. 


The necessity for developing improved manufacturing methods 
which will place plastics on a competitive basis with other 
materials in the postwar world was the theme of a talk delivered 
at the Molder’s Division by George W. De Bell, consulting 
engineer, on “New Developments in Molding Equipment.” 
Beginning with the storage of plastic materials and continuing 
through to molding, the deficiencies of present processes were dis- 
cussed and changes were suggested which would aid in lowering 
operating costs and speeding production. Advisability of predrying 
most thermoplastic and thermosetting materials was considered 
and the suggestion was made that manufacturers of predrying 
equipment furnish charts showing performance of their machines 
under varying conditions and with various materials. 

If the proper type of molding materials can be developed 
utilizing the new types of thermosetting resins, increased use of 
cold molding may well prove the answer to rapid, cheap fabrica- 
tion. Machinery manufacturers should give special considera- 
tion to the design of a turret type of cold molding press. 

The advent of electronically heated preforms has made faster 
acting compression presses desirable in order to avoid delay be- 
tween the end of the preheating cycle and the beginning of the 
pressure cycle. As an aid in speeding production, the use of an 
overhead ram press with a bedplate incorporating the shuttle 
carriage and arranged so that knockout action could take place 
either in the molding or stand-by position, was suggested. 

For many transfer molding operations it should be feasible to 
use a double-action, overhead hydraulic ram press such as that 
employed in sheet-metal stamping and forming operations. In 
this molding unit, the fixed half of the die would be mounted on 
the bedplate, with the moving half carried by the overhead clamp- 
ing cylinders. The injection, or pot cylinder, would be carried 
by the moving platen or mounted on the press head as a follow- 
up cylinder. 

Injection molding units of the future should include efficient 
cooling water distribution and volume control. The most im- 
portant improvements in extrusion molding will come in the more 
complete control of dimensions and shapes, the maintenance of 
closer tolerances, and the ability to produce more uniform sur- 
face appearance. 


Speaking before the Machinery and Tool Division, James Neal, 
Norton Laboratories, divided his talk on ‘““What Do We Expect”’ 
into two sections—‘‘what is the molding industry”’ and ‘‘where 
is this industry today?” 

Because of the glamour with which the plastics industry has 
been surrounded, a large part of the general public has come to 
believe that almost everything can be molded from plastics. It is 
essential that general recognition be given to the distinction be- 
tween the molding of plastics and the much broader field cover- 
ing all applications of plastics. 

At the present time approximately 50 percent or $75,000,000 
of the sales of the molding industry can be credited to war busi- 
ness. While our finarces are in seemingly good order, the indus- 
try has not been able because of the tax structure to accumulate 
large reserves. 

In the postwar world the molders and machinery manufacturers 
must cooperate if the greatest measure of prosperity is to be 
achieved. While machinery builders can secure substantial sales 
by selling pressing equipment to everyone who is interested in 
the plastics business regardless of his background and financial 
status, in the long run this practice will tend to demoralize the 
industry. The possibility of cross-licensing of patents among 
machinery builders was proposed. Another point of interest to 
the molder is the possible development of improved preform 
equipment. 








The Button Division held a short closed business session. To 
permit members if they so desired to attend sessions being held 
by other Divisions, this meeting started early in the afternoon. 


In his speech on ‘‘Recent Developments on Extrusion of Poly 
styrene” delivered before the Extrusion Division, J. A. Palmer 
of Dow Chemical Co. said that there were certain to be unpredict- 
able and unchartable changes in an industry that has grown from 
19 to 43 firms since 1940 and from 50 to 364 machines. In order 
to produce the many new applications that have been found for 
extruded products and to take advantage of those new raw 
materials that are particularly applicable to the extruding proc 
ess, the extrusion branch of the industry is certain to increase 
in size. Attention was directed to development of thermoset 
ting extrusion and improvement in machines. Research now 
under way should soon develop a pattern for faster and more 
uniform extrusion. 

At the conclusion of Mr. Palmer’s speech, Elmer Szantay, 
chairman of the group, told members that plans to revise the 
S.P.I. extrusion booklet on standards had been held in abeyance 
until completion of the new booklet by the S.P.I. Technical 
Committee. He asked that members give careful consideration 
to the mimeographed report form on dimensional tolerances for 
extruded plastics. 

The announcement was made that R. P. Allen had left the 
industry and members were urged to suggest nominations to the 
post of vice-chairman left vacant by Mr. Allen. An Advisory 
and Policy Committee consisting of the following members was 
announced: Elmer Szantay, Sandee Manufacturing Co.; Chas 
Slaughter, Extruded Plastics, Inc.; J. Frank, Gemloid Corp.; 
J. E. Gould, Detroit Macoid Co.; E. B. Crawford, Auburn 
Button Works, Inc.; Douglas Ward, Fibron Sales Division of 
Irvington Varnish & Insulator Co.; and E. E. Kotkin, Plastic 
Process Co. 


E. M. Houts, Allocations Officer of the WPB's Chemical 
Bureau, who addressed the Business Section on ‘‘Plastics Mate- 
rials Allocations,’’ congratulated the plastics industry on its 
record of 90 percent production for war, distributed among all 
branches of the Armed Services. 

When the WPB established the Chemicals Bureau to assist 
all war industries in obtaining their equitable share of the avail 
able materials, the handling and administration of approxi 
mately 130 chemical orders and 130 allocation orders needed to 
control some 4000 commodities was assigned to the Allocations 
Office. The Office, which handles as much as $145,000,000 worth 
of chemicals a month, has consistently tried to coordinate the 
scarce compounds and their less critical substitutes with the 
essentiality of the end product in mind. Shortages of plasticizer, 
phenol and styrene, for example, are to be attributed to the press 
ing military need for phthalates, high octane fuel, synthetic 
rubber and compounds for chemical warfare. 

During 1943, the Allocations Office handled 951,000,000 Ib. of 
plastics worth $362,740,000. Tables showing break-down of these 
figures were appended to the speech distributed to members 


Officers and directors of the Society of the Plastics Industry 
for the year 1944-1945 are as follows: o& 
Chairman of the Board: Ronald Kinnear, president, Niagara 
Insul-Bake Specialty Co. 
President: George K. Scribner, president, Boonton Molding 
Co. 
Vice-president: M.M. Makeever, president, Makalot Corp. 
Secretary-treasurer: James B. Neal, Norton Laboratories. 
The other directors are: N. A. Backscheider, K. H. Braithwaite, 
N. O. Broderson, Howard S. Bunn, George H. Clark, E. W. Hal- 
bach, W. J. McCortney, Elmer E. Mills, Roy L. Peat, F. G. 
Schranz and Paul C. Tietz. 
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John Wesley Hyatt Award for 1943 








HE nation’s most distinguished award for achievement 
Fe the plastics industry—the John Wesley Hyatt gold 
medal—was presented to Dr. Stuart D. Douglas, head of 
Plastics Research, Carbide and Carbon Chemicals Corp., 
South Charleston, W. Va., at a luncheon held at the Edge- 
water Beach Hotel, Chicago, IIl., on Thursday, May 11, 
during the annual conference of the Society of the Plastics 
Industry. The award is sponsored annually by Hercules 
Powder Co., Inc., and carries with it a cash gift of $1000. 

Dr. Douglas was selected by the Hyatt award committee 
to receive the third annual presentation of the medal for his 
work in the polymerization of vinyl resins. Increased 
production of vinyl resins, made possible by Dr. Douglas’ 
\7 years of study and development, provided strategic 
materials in large volume for the wartime manufacture of 
electrical insulation for wires 
and cables, coated cloth for 
military protective coverings, 
plasticized film for gun covers, 
rigid sheets for Air Corps instru 
ments and flexible tubing for 
the aircraft program, among 
other uses. The use of vinyl 
resins saved thousands of tons 
f rubber during 1943. 

Dr. Douglas, who was born 
it Bristol, Vermont, on Sep 
tember 2, 1897, was graduated 
from Middlebury College with 
a B.A. degree in 1919. In 2 
1923, he received his M.S. and in 1926 his Ph.D. from the 
University of Pennsylvania. 

Following the completion of his graduate work at this 
university, Dr. Douglas became associated with Carbide 
and Carbon Chemicals Corp. in October 1926, and his initial 
issignment took him to the Mellon Institute where the first 
experiments with the copolymerization of vinyl chloride with 
vinyl acetate had been initiated. 

After studying the procedure at the Institute, he returned 
to the South Charleston plant where he began experimenting 
with the polymerization of vinyl resins. 

Because the copolymers of vinyl chloride and vinyl! acetate 
seemed to be more promising for commercial production, 
that type of resin was selected for intensive investigation. 
With the help of several assistants Dr. Douglas gave careful 
study to such challenging factors as catalysts, ratios of vinyl 
chloride to vinyl acetate, temperature of polymerization, 
solvents, effect of different metals and the effect of small 
quantities of impurities in the reactants. A pilot plant was 
built as soon as experiments proved that continued research 
on vinyl resins was worth while. In 1931, after 5 years of 
experimentation, a development plant with a capacity of 50 
tons a month was erected. Four years later the first com- 
mercial unit was installed, with a capacity of several thousand 
tons a year. 

In the years since 1926, Dr. Douglas and his associates 
have been granted many patents, all of them covering proc- 
esses for the refinement and development of “Vinylite’’ 
resins. Generally speaking, Dr. Douglas’ inventions have 
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1—Dr. Stuart D. Douglas, winner of the 
John Wesley Hyatt Award for 1943 for 
his work in the polymerization of vinyl 
resins. 2—Detail of one side of medal 


been concerned with controlling the conditions of polymeriza 
tion so as to yield substantially uniform polymers of high 
molecular weight. 

Many of Dr. Douglas’ discoveries, particularly those 
relating to polymerization and stabilization, are applicable 
not only to the copolymers of vinyl chloride with vinyl 
acetate, but also to polyvinyl chloride. It is impossible at 
this time to disclose the amount of vinyl resin currently 
used in the nation’s war program, nor is it possible to disclose 
the most important application for ‘Vinylite’’ resins, because 
of military censorship. 

Dean Richard F. Bach, of the New York Metropolitan Mu 
seum of Art, was toastmaster at the presentation ceremonies. 
The presentation was made by Dr. Carl Shipp Marvel, professor 
of Organic Chemistry at the University of Illinois and 
president-elect of the American Chemical Society. Dr 
Douglas accepted the medal and voiced his appreciation. 

The members of the award committee who selected Dr. 
Douglas as the recipient of the Hyatt award were: Dean 
Richard F. Bach, the Metropolitan Museum of Art; Dr. 
Lyman J. Briggs, director, National Bureau of Standards; 
Dr. O. E. Buckley, president, Bell Telephone Laboratories; 
Dr. Karl T. Compton, president, Massachusetts Institute of 
Technology; Watson Davis, director, Science Service; Dr. 
Donald S. Frederick, vice-president, Rohm and Haas Co., 
Hyatt medalist, 1941; Dr. Thomas Midgley, president, 
American Chemical Society; George K. Scribner, president, 
Society of the Plastics Industry; and Frank Shaw, president, 
Shaw Insulator Co., Hyatt medalist, 1942. 
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Plastic blind rivets can be 
pressed into the assembly 
holes from any position with- 
out bucking, taping or hold- 
ing, eliminating the neces- 
sity of a second operator 





It has been the policy of MODERN PLastics to delay publica 
tion of plastic applications stories until the parts are in actual 
production. However, this practice has been suspended in the 
case of the thermoplastic blind ret described in this article 
because of the many interesting postwar uses to which this di 
velopment seems to lend itself. 


H’: you ever watched a riveting operation? Th« 
briefest of visits to a riveting department will reveal 
how. numerous and complex are the operations involved in the 
use of headed pins or bolts as permanent fastenings in metal 
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work and in the assembly of many other types of sheet ma 
terial. And when the time and labor thus expended in one 
shop is multiplied by the thousands of assembly plants scat 
tered throughout the country, the figures are staggering—in 
time, labor and costs 

It takes two men to apply a standard rivet—one to handle 
the rivet gun and one to hold the bucking bar. Frequently 
the work of these.operators is complicated by the shape and 
position of the part being assembled. The riveter may be 
forced to work in a cramped position, further handicapped b 
the weight and noise of his gun. Again it may be necessary to 
cut holes in the structural surfaces to permit the second 
operator to reach in and buck up the rivet. At such times a 
many as 30 percent of the rivets may drop to the floor, thereby 
creating a new expense—that of retrieving and sorting the 
rivets into their multiple classifications 

In contrast, a rivet that can be applied by one person in one 
operation from one side of a piece of work offers the possibility 
of a drastic reduction in assembly costs and opens entirely 
new fields of application. Such a “blind”’ rivet is snapped into 
sheets of material from a long column and locked into its hole 
by a single punch of a light-weight gun. These rivets can be 
pressed into the assembly holes from any position without 
bucking, taping or holding. 

The principle of the plastic blind rivet is as simple as it is 
ingenious. As can be seen in Fig. 2 (Please turn to page 172) 


2—Legend: A, rivets assembled for automatic application; 
B, gun driving wedge into position with one stroke; C, 
enlargement of “B” showing breakaway; 1, rivet applied 
creating taper for wedge; 2, wedge forcing rivet against 


sheets; 3, rivet locked and wedge flush at both ends 
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Sculptured restorations 





HILE the war and its inevitable backwash of maimed 

and crippled men has brought prosthesis and its at- 
tendant art—sculptured restorations—into sharp emotional 
focus, the subject has an even more extensive application. It 
appears that despite continuing safety education and im 
proved safety devices, there will always be victims of indus- 
trial and civilian accidents. And a man who loses a section 
of his hand in a stamping press is as sensitive about the stub 
as a soldier whose hand has been mutilated by a bullet. 

Prosthesis is the technical name for the replacement of 
missing fingers, ears, arms, hands and feet with mechanical 
means or aids—principal emphasis being given to replacement. 
Sculptured restoration on the other hand—a term advanced 
by Beaver Edwards, Detroit sculptor, for the process he has 
developed—indicates that the prosthesis shall not only simu- 
late as far as possible the operation of the missing member 
but shall likewise duplicate the appearance of the missing 
part. In the opinion of Mr. Edwards, simulation of appear- 
ance is as important as mechanical replacement for, if success- 
ful, it lessens the feeling of self-consciousness resulting from 
abbreviations or malformations. 

Beaver Edwards’ methods are based upon three elements 
sculpture, the possibility of replacing the shape of missing 
features, and the characteristics of plastics by which normal 
appearance can be simulated, not only in form but in color 
and texture. Like anyone who is attempting a new applica 
tion of an old art or technique, Mr. Edwards is handicapped 
by limitations in existing materials and is constantly experi 
menting with new combirations in an attempt to devise a 
formula which will extend the usefulness of his product and 
shorten the time required for production. 

In the case of a maimed or malformed hand—one of the 
most common problems encountered in restoration work 
a plaster of Paris cast is made of the undamaged hand. 


After this mold has hardened and been slowly dehydrated, it 
is heated by degrees to a temperature of about 125° F. The 
plastic solution which is then poured into this mold has a 
latex base to which a vulcanizing agent has been added. The 
toughness of the composition is assured by the addition of a 
filler—usually French chalk. Just prior to being poured into 
the mold, the mixture is brought to a temperature of between 
125 and 130° F. 

It is at this stage of the process that Beaver Edwards has 
encountered one of the most exacting problems of the entire 
process. It is essential that the material pour readily and 
form quickly in the mold, but not too quickly since it is neces 
sary to control the thickness of the resulting cast. As in pot 
tery making, thickness of the cast is determined by the length 
of time that the mixture is permitted to remain in the mold. 
Once the plastic solution has been poured into the mold and 
allowed to set, the surplus is poured off. 

Using this replica of the normal hand as the pattern, a 
model is made of the hand which is being restored to simulate 
the injured member’s appearance prior to injury. Plast 
line—a modeling clay which retains its qualities of plasticity 
unusually well—is used for this work. Upon this clay model 
depends the effectiveness of the restoration, for it 1s the basis 
of a second plaster of Paris mold from which the restoration 
of the maimed hand is mace After the mold resulting from 
this plaster cast is slowly dehydrated and brought to a tem 
perature of 125° F., the heated plastic mixture is poured into 
it. Since the “hand” is destined for daily use, this cast must 
be thicker than the previous glove-like model. Consequently, 
the plastic solution is allowed to remain longer in the mold. 
Here again control of thickness is important. While the 

hand” must be thick enough for everyday serviceability, 
there must be room enough for the installation of such me 
chanical aids as will assist in the normal functioning of the 


1—These stumps of fingers provide sufficient mechanical power to enable the patient to have an almost normal hand. 


2—So well has the sculptor been able to duplicate the appearance of the normal hand that restoration is barely noticeable 
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“hand.” These aids vary with each case and are dictated by 
the degree of damage the member has suffered. Since, at 
best, mechanical devices are but aids, every effort is made to 
use to the fullest extent the normal parts of the hand. 

When the cast has set, the mold is removed, and the process 
of restoration advances another step. As it comes from the 
mold the cast has considerable flash about the palm and the 
fingers. This flash is removed with scissors, and the seams 
smoothed by friction. Though the cast is chalk-white it has 
two important properties—the feel and the resiliency of hu- 
man skin. Since a restoration must simulate the appearance 
of human flesh in order to be effective, the plastic hand next 
is mounted on a sculptor’s easel and the process of pigmenta 
tion begins. The extent of the mutilation or abbreviation of 
the hand is indicated on the mold of the hand from which the 
restorative cast was made and this serves as a guide as the 
work progresses. There is no such thing as “flesh color,”’ Mr. 
Edwards insists, unless it be the flaccid coloration on the 
under side of the wrists. This color is at best a dried-straw 
yellow, and it is from such a base color applied to the plastic 
hand that a life-like appearance is created. 

Since the capillaries in human hands differ widely, the flesh 
tints of one person will differ markedly from those of an 
other. This fact necessitates the use of different shades of 
pink for different “‘hands.”’ 
varies with the work done by each individual, the resultant 
“weathering” also varies and is instantly visible in different 
skin coloration. This fact makes further color modification 


Since the exposure of hands 


most necessary. With this weathering in mind, Mr. Edwards 
gives careful attention to the normal hand and thoroughly 
questions the patient as to his manner of living in order to 
determine what weathering conditions the plastic hand will 





encounter. The color hazard of suntan has been met by the 
judicious use of a temporary pigmentation for the season. 

As an indication of the thoroughness Mr. Edwards em 
ploys in his restoration work, human hair to match the oppo 
site or normal hand is planted by piercing the surface of the 
plastic material and cementing the hair root with a plasti 
cement. A special tool has been developed for this work 

In the case of the restoration of a foot, essentially the same 
basic routine is employed as that which is followed in the res 
toration of a hand. However, the application differs slightly 
in detail. From a plaster cast of the patient's normal foot a 
mate is modeled in plastilene. This work is done on a smal! 
platform, shaped to resemble the arch of the patient’s foot 
when he wore a shoe with a favorite heel. Next a mold is 
made from this plastilene model. The prosthesis which is 
cast from this mold resembles a slipper when taken from the 
negative mold. The “‘foot’’ is then filled back to the point of 
abbreviation with a solid but elastic composition. A steel 
arch support and a steel sole is incorporated in the prosthesis 
and color matching the patient’s skin is applied. 

Beaver Edwards is proudest of his restorations of major 
facial sections. One of his best examples of this type of work 
is a man whose entire lower jaw was removed surgically, lea, 
ing him with a horribly malformed face which caused involup 
tary shudders of repulsion when encountered. For this man 
Mr. Edwards constructed a new jaw assembly—a dental 
acrylic being employed as the structural foundation. A con 
tour which was in harmony with the remainder of the pa 
tient’s features was built up from this basic structure. So 
exact was the restoration that the man is able to hold a ciga 
rette in his lips, talk—somewhat out of the side of his mouth 
(Please turn to page 156 


_ 


to be sure—and eat normally 


3--This malformed foot is normal save for the arrested development of the toes. Despite its abbreviation it con- 


tains bone structure important in fashioning a plastic foot. 


4— When slipped over the malformed foot the resto- 


ration fits snugly around the ankle. A colorless adhesive is applied later to obliterate the line of demarcation 
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The azimuth indicator 
coordinates the 


gun and tank to insure 
accurate control of the 
tank gun fire on unseen 


targets. 1—completed in- 
dicator; 2—the diffuser- 


su late and i 
| wdéea elena 
3—the assembled dial 


On the mark 


N the other side of the ridge lies the enemy. Here, in 





the lea of the hill, guns of all calibers are being massed 
preparatory to softening up the opposing forces—preparatory 
to an advance. Adding their weight to the concentration of 
fire power are the turret guns of our new tanks. The role of 
supporting artillery has been added to the other duties of our 
armored units as a result of the adoption of azimuth indica 
tors which insure accurate control of tank gun fire when artil 
lery barrages of shell fire are laid down on unseen targets. 

In our new tanks, equipped with turrets which swing in 
360° arcs, the azimuth indicator is the instrument that co 
ordinates the target, the gun and the tank to an extent that 
has made our armored vehicles the deadliest in the field. The 
indicator, mounted on the tank turret, is so geared to a gear 
rack on the vehicle body that it measures any movement of 
the turret in respect to the tank in one mil graduations.' 
The gun pointer—one of the two pointers with which this 
coordinating instrument is equipped—indicates the direc 
tional angle of the gun. In laying down a barrage or firing at 
an unseen target the azimuth indicator measures the cal 
culated angle between a given aiming point which can be 
seen and the target. For this operation a tank commander 
gives his tank crew an aiming point upon which they sight 
their guns. He then gives a deflection angle (in mils) which 
is the calculated angle between the aiming point and the 
target designation. The gunner sets this deflection into his 
azimuth indicator and turns his turret until the instrument 
indicator reads zero. The gun and turret are then trained 
in the proper line on the target. 


When the demands of war made necessary an accurate 


i The term “mils” is an Army unit of measure that is used in sighting 
One mil is '/eso of a circle, or one degree equals approximately 18 mils. 
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omer 


method for setting Ir- ~e tank guns on the target, the original 


plans for the azimuth indicator contemplated a cast-metal dial 
face with filled-in numerals and calibrations. It was im- 
mediately evident that such a unit would be heavy and cum 
bersome and that the time needed for its production would 
create a bottleneck in the completion of the entire instru 
ment schedule. With these considerations in mind, plastics 
were selected for the two dial faces and for the support plate 
of this indicator unit. Throughout the development of the 
instrument the Detroit Ordnance Department, the engi 
neering departments of the two primary contractors and the 
molder worked in the closest cooperation in an effort to get 
the indicators onto the firing line as quickly as possible. The 
importance of speed also caused the abandonment of radium 


While 


the pre CESS 


painted plastic dials set on metal supporting plates 
the readability of these parts was satisfactory, 
of applying radium paints was too slow and tedious. 

It was essential to the successful operation of the instru 
ment that the dial be readable both in full light and in com 
plete blackout. 
against causing the operator to suffer any effects of night 


At the same time it was necessary to guard 
blindness. Drawing upon its experience in the radio and 
automotive fields and in the production of navigational 
instruments, the molder selected translucent polyvinyl 
chloride acetate as the material most suitable for the dial. 
On the front of the dial the calibrations are in white; on the 
back the markings are in red. Consequently in daylight the 
numerals and calibrations are white; in a blackout these 
markings when lighted for the back show in red—the only 
color which does not cause temporary night blindness. 

Since the design of the azimuth (Please turn to page 164) 
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CONVOYS STEAM FORWARD SILENTLY—IN COM- 
plete darkness. Task forces—with no lights showing—move 
close to the enemy coast. Navy operations as a whole are 
conducted with a minimum of light lest one unshuttered beam 
betray to the enemy the presence of the opposing fleet. 
But there are occasions when light is absolutely essential to 
the task in hand. For such moments the Navy has adopted 
this all-purpose, waterproof plastic flashlight. 

This light, which is of the open-end, open-top design, has 
3 plastic parts—a cellulose acetate butyrate end cap and 
body and an acrylic lens cap. The switching mechanism is 
an integral part of the body and comprises an intermittent 





position, a steady position and a lock-off position. The bod 
of this light is molded in a 2-cavity die and designed so tha 
the ribs on the outer surface prevent the flashlight from rol! 
ing when placed on a flat surface and make it easier to grij 
Both the end cap and the lens cap are molded in 12-cavity dies 
In each case a special toggling device is provided so that th 
threaded cored sections can be quickly removed from th 
pieces. 
ducing the lens cap in order to avoid striation in the materia 


Molding was selected as the best method for pri 


which would cause deflections in the dispersion of the light 
To keep the flashlight waterproof, a small ‘‘V 
tion is molded into the side wall of both the lens cap and the 


" shaped sex 


end cap. When the lights are assembled with small rubbe: 
washers inserted between the housing and the caps, thes 
“VY” shaped projections press down upon the washers. Ths 


compression thus obtained and maintained by the threa 
construction creates a positive seal between the body an 
the caps, effectively preventing any water seepage. Thi 
waterproof design differs from former Navy flashlights of tl 
closed-end type in that these previous models necessitate 
the use of several screws and a hole in the back end of th 
flashlight to hold the contact spring. 
Credits—Material: body and end cap, Tenite II; 


Plexiglas. Molded by Reynolds Molded Plastics for Fulton 
facturing Co. for U. S. Navy 
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A NEW AWARENESS THE PREVALENCE OI] 
respiratory ailments has aroused manufacturers of alleviator 


OF 


vaporizers to make every effort to continue production de 
spite the diversion to war uses of the metals formerly em 
ployed for these iristruments. One surgical supply house has 
utilized plastics forthe body, cap, cover and heating shield of 
its electric steam vaporizer, only the heating element and a 
porcelain washer being made of a non-synthetic material 
Both the outer shell and the inner or water chamber 
this device are molded of a phenol-formaldehyde compound 
in a 6-cavity semi-positive steam mold with a 5-min. molding 
cycle. 
between the two shells to allow the free circulation of ait 


The parts are so designed that sufficient room is left 
which acts as an insulator against overheating. The covet 
of the vaporizer is molded of the same plastic material in a 
6-cavity die capable of 15 heats per hour. A molded-in cuy 
on the inside of the cover forms the medicine chamber 
Steam circulates under the open end of this recess which 
holds the medicated cotton and absorbs the medicament 
It is then discharged into the atmosphere as a medicated 
vapor. 

The heating element at the bottom of the vaporizer is of 
the carbon electrode type. 
the water between the electrodes, heating the water. A 
shield over the electrodes serves as a non-conductor of ele 
tricity and forms a protection against a short circuit. The 
shield and the electrode nut are molded in 24-cavity dies at 
10 heats per hr., of the same thermosetting compound as the 


other plastic parts. 


An electric current passes throug! 


Credits—Material: Dures. Inner and outer shells molded ! 
Reynolds Molded Plastics; cover, electrode nut and guard molded 
by Peerless Molded Plastics, Inc., for the DeVilbiss Co 
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AN ADAPTATION OF THE INVISIBLE “BLACK 
light” which illuminates instrument dials in the cockpits of 
bombers and fighter planes without disturbing the night 
vision of the pilots may in postwar years be used to light up 
automobile dashboards, the dials of radios and television 
sets and the regulating devices on kitchen stoves. The new 
development is made practicable through the use of a plastic 
filter in combination with a fluorescent lamp and fluorescent- 
treated plastic dials. 

The complete assembly, which comes in two models, con- 
sists of a tubular fluorescent lamp and a cellulose acetate 
butyrate collar and filter. The opaque cylindrical collar is 
slotted along one side to permit the passage of light. In one 
type of lamp assembly the collar is first slipped over the 
fluorescent lamp and the filter inserted between these two 
parts. For this arrangement the extruded plastic filter is 
designed to give either white light, ultraviolet light or no light. 
The desired lighting effect is achieved by the simple ex- 
pedient of rotating the filter one-half or one degree. For the 
second model the fluorescent lamp is sealed inside the plastic 
filter and the collar slipped over this combination unit. In this 
case, a turn of the collar permits the passage of either black 
light or no light at all. 


It is important to note that the cellulose acetate butyrate 
material used for both the collar and filter is specially condi- 





















tioned to achieve improved dimensional and heat stability. 
The plastic filter is treated with a pigment that filters out 
most of the white light and permits the passage of black 
light. These invisible rays activate the fluorescent markings 
on the dials which have been cut from polystyrene sheet. 
The lamp unit may be inserted in front of the dial, as in the 
case of dashboard indicators, or behind the dial faces as in 
radios and television sets. The use of plastic dials eliminates 
the expensive polishing and etching operations which are 
associated with the production of glass indicators. 


Credits—Material: filter and collar, Tenite II; dials, Lustron. 
Manufactured by Lion Mfg. Corp. and developed by J. M. Gordon 








DEVELOPMENT 


FLYING AND BOMBING INSTRUMENTS MUST 
operate with the greatest precision if our planes are to fly 
directly to a predetermined target, release their bombs and 
return unerringly to hidden bases. To insure the unvarying 
performance of the navigational instruments that make these 
flights possible, each device before it is accepted by the Army 
must undergo tests during which it is subjected to more ex- 
treme couditions than would ordinarily be encountered in 
actual flight. 

But these tests, which must be conducted on a round-the- 
clock basis and without deviation from a predetermined 
standard, throw a tremendous strain upon the testing equip- 
ment. For example, until a few years ago hose used for all 
connections on test stands enjoyed a very short life and fre- 
quently failed. Experience indicated that hose with a core 
of compar was not only impermeable to oil but in some cases 
was so wear-resistant that a single line served for 5 years 
without showing signs of bulging and without loss of tensile 
strength or flexibility. 

Even when subjected to hammer pressure of from 150 
to 200 Ib., short flexible lines of compar hose were found to 
retain their tensile strength. This type of hose also with- 
stood the constant coupling and uncoupling attendant upon 
the testing methods and the action of hydraulic fluid which 
tends to permeate the wall of tubes and undermine the outer 
layer. Before compar was adopted, minute flecks of material 
were frequently removed from the inside of the hose by the 
high velocity of the oil flow—particles that subsequently 
lodged in the sensitive testing mechanism. The use of 
compar solved this problem. 


Credits— Material: Resistoflex compar, for hose used by Sperry 
Gyroscope Co., €nc. 
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re Duke of Wellington is supposed to have made the 
observation that the battle of Waterloo was won on the 
playing fields of Eton. Historians, particularly those who 
specialize in studying the part aviation has played in this war, 
will probably paraphrase the Duke and observe that the air 
blitz of Berlin was accomplished in the bombing schools of 
the R.C.A.F. 

It is a far cry from the British Commonwealth Air Training 
centers in Canada, where British, Australian, New Zealand, 
Canadian and other Empire air recruits learn the rudiments 
of air warfare, to blockbusting air attacks over Berlin and 
other German industrial targets. But the heroes of last 
night’s raid were the graduates of last year’s crop of pilots, 
navigators and bomb aimers. Those who practiced last 
year with the 11'/,-Ib. R.C.A.F. training bomb are out to- 
night bound for their targets with 4-ton bombs. 

In Canada the destructive science of aerial bombardment 
is taught by practice bombing, using a miniature 11'/,-Ib 
practice bomb (Fig. 1) which contains a cartridge with a 
cellulose acetateh ead and tailcap. Bomb aimers in the Royal 
Canadian Air Force undergo a rigid training period which 
includes high level, low level and dive bombing tests. The 
bomb these airmen use is designed to produce a smoke 
explosive by day and flash detonation at night, when it hits 
the target area. This enables the bomb aimer to make any 
necessary corrections in his bomb sight and air position after 
observing his first hit. After a series of practice hits, each 
student is carefully rated by actual bombing scores obtained 
by observers stationed in protected areas bordering the target. 

The R.C.A.F. practice bomb is a cartridge type -which was 
developed about two yéars ago to replace the conventional 
acid-type bomb. Unlike the latter, it employs an explosive- 
filled, smoke-producing cartridgeawhich makes possible a 
close simulation of actual battle conditions. The adoption 
of the cartridge-type bomb also enabled the R.C.A.F. to 
conserve strategic metal and chemical materials, and to pro- 
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Target practice for a blitz 





duce the large number of bombs required at a considerable 
saving and without sacrificing any efficiency in the training 
of its air crews. 

The practice bomb is not a toy. It must be handled with 
all the precautions and care that the ground crew would give 
to a blockbuster. The cartridge is filled with an explosiv: 
capable of doing considerable damage if carelessly handled 
The same safety measures and safety devices required on 
combat types are required in storing and loading the practic 
bomb. Likewise the bomb’s design simulates that of bombs 
used in actual combat. 

In addition to the all-important cartridge, the bomb as 
sembly is composed of a nose piece and a tail unit. When the 
bomb is assembled prior to loading on the training bomber 
(Fig. 1), the first step is the fuzing of the cartridge by the 
insertion of a detonator in the cartridge head. The live 
cartridge is then fitted into the bomb nose. Finally the tail 
cone and the nose of the bomb are screwed together. At the 
tip of the bomb nose is the striker head—the first point of 
contact—which is linked directly to the detonator by a 
detonating pin. This pin is held in place by three safety 
devices: 1) the safety pin which is removed when the bomb 
is loaded on the bomb rack, 2) the safety plunger which is 
held in position by the bomb carrier crutch and ejected by the 
safety plunger spring when the bomb is released, and 3) a 
fine shearing wire which continues to hold the striker in posi 
tion until the bomb hits the target area. The shearing wire 
then shatters, allowing the striker to contact the detonator. 

In a sensitive mechanism such as this, it was absolutely 
essential that allowance be made for an easy but snug fit of 
the detonator in the cartridge head, and the cartridge plus 
detonator into the bomb. A wooden cartridge was first 
developed but proved entirely unsatisfactory due to the un 
controllable expansion of the wood under atmospheric 
changes. This characteristic of wood caused such a danger 
ous binding of the sensitive detonators that the R.C.A.F. was 
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forced to abandon wood entirely. It was then apparent that 
a material had to be adopted which, besides having a very 
small expansion and contraction coefficient under tempera- 
ture and atmospheric extremes, must also be capable of being 
worked to the required tolerances. It was at this point that 
the practical use of molded plastic parts became apparent. 

In the preliminary experiments with plastic cartridge heads 
a solid plastic head was molded. Difficulties were immedi- 
ately encountered in holding the necessary dimensions, due to 
the eccentricities in the amount of contraction of the plastic 
in the cooling cycle after molding. The resulting product 
involved a high percentage of rejects after inspection gaging 
operations. After continued experimentation the molders 
hit upon the idea of molding a hollow, thin-walled cartridge 
head of cellulose acetate wherein the contraction on cooling 
could be controlled to a tolerance of 0.005. The number of 
rejects dropped immediately and useful mass production of 
these parts began. 

The cartridge is a long cylindrical kraft paper tube, closed 
at one end by a cellulose acetate cartridge head, and at the 
other by a cellulose acetate cap (Fig. 2). The assembly is 
made more rigid by a compact sealing of the plastic ends into 
the kraft tube, allowance having been made in the design of 
the plastic parts to guarantee a snug fit. The paper and plas- 
tic surfaces are bonded together by a cement made from a 
solution of cellulose acetate dissolved in acetone. This ad- 
hesive forms a seal between the case and the plastic which 
holds even after the cartridge is blasted. 

The cellulose acetate cartridge head is molded in an in- 
jection-molding machine in shots of six (Fig. 4) and the bottom 
cap is molded in a shot of eight. Careful molding is impor 
tant, and each cartridge head is precision gaged three times 
before it is accepted (Fig. 3). The cavity for the detonator, 
which is a brass-headed fuze, must meet requirements of 
+().005 to insure accurate firing. After the molder has gaged 
the cartridge head, it is again tested by R.C.A.F. inspectors, 
and the explosives company that fills the cartridges. The 
dimensioning of the plastic parts to fit the sleeve of the 
cartridge kraft container is equally important. 

A close liaison was established between the molders and the 
cartridge manufacturers in developing a product which 
would be practicable for both. After the preliminary experi- 
ments it was soon found that the use of plastics for this 
sensitive task had skilfully surmounted the problem of ob- 
taining dimensional tolerances required to build successfully 
a low-cost practice bomb without the use of costlier metals. 

Once again the adaptability of plastics has proved its use- 
fulness in Canadian war production. Canadian-trained bomb 
aimers go overseas soundly schooled in the bigger and more 
important task of levelling the German war machine and its 
production centers. In this smal] but infinitely tangible 
way plastics are making one more important contribution to 
the Allies’ air supremacy and ultimate victory. 


Credits—Molded by M. Wintrob & Sons, Lid., and Reliable 
Plastics, Lid., for Royal Canadian Air Force 


1—A miniature 11'/:-lb. cartridge bomb and an assembled 
cartridge prior to its insertion in the missile. 2—TIn- 
side and outside views of the cellulose acetate head 
and cap used on the practice bomb. 3—Each head is 
precision gaged 3 times before it is finally accepted. 
4—The heads are injection molded in 6-cavity, the cap in 
8-cavity dies. 5—A diagram showing the relation of the 
plastic cap and head to the contents of the cartridge 
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Since the over-all dimensions of both halves 
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ation are being opened up 
Panelyte Grade 906, a fully 
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s mounted in general 


is molded by the Midwest 
Mfg. Cc 


ance, it is without ma 


c needles and has two sight vanes by 
which bearings are taken. 


Calibrations are screened on the 
laminated Bakelite base and protected by several coats of varnish. 
The pointer is 


injection molded of Lucite in a single-cavity die. 
The instrument is molded by Cruver Mfg. Co. for U.S. Coast Guard 















price time immemorial marine clocks set in neat cases 
of highly polished brass have graced the walls of ships’ 
engine rooms. More recently these clocks have found their 
way into defense factories where their dependable perform- 
ance has made them invaluable. 
program gained momentum, clock manufacturers were faced 
with such rigid material restrictions as to prohibit their use 
of metal for clock housings. 
cause of this limitation was unthinkable. 
is not only vital to the proper functioning of a ship’s crew but 
is indispensable in the operation of the highly geared and in 
tricate machinery of a defense plant. 
many other industries faced with similar problems, clock 
manufacturers turned to plastics for a solution. 
provided the answer. Experimenting with a phenolic resin, 
molders produced a clock housing the equal of the brass case 
in strength and durability, and comparing favorably with the 
metal in lightness, cost of manufacture and appearance. 
The housing and cover of the clock which is made in two 
sizes—6-in. and 8-in.—are compression molded of both high 
and medium impact material. The choice of material de 
pends upon the application. For example, because of its 
exposure to greater extremes of temperature and the vagaries 


As our war production 


To stop making these clocks be- 
Accurate timing 


As in the case of so 


And plastics 


PHOTO, COURTESY GENERAL ELECTRIC CO. 


Up to the minute 


A new phenolic housing and cover for mar- 
iners’ clocks has enabled the manufac- 
turer to continue the production of these 
highly essential timepieces. 2—The split- 
cavity die used in the molding of the 
clock case is shown with the splits in an 
open position. 3—The clock case requires 


comparatively few finishing operations 


of ocean storms, a case to be used on a ship would be molded of 
high-impact material. A case to be used in a factory, where 
temperature is fairly constant and normal atmospheric condi 
tions prevail, would be molded of medium-impact material 
Powder is used in the molding of high-impact compounds 
while preforms suffice for the shaping of those of medium im 
pact. When preforms are used the weight of each pellet is 
approximately 15 oz., and only one is necessary for each part 
of the case. Curing time for the molds is 6 minutes 

The single cavity mold used for the original clock was 
equipped with a removable side plug mounted in a ring. In 
order to eject the molded part from this mold, it was neces 
sary to knock out the ring, removable plug and molded part at 
the same time. The removable plug and molded part were 
then knocked from the ring. 


tion, the plug was removed from the hinge lugs 


As the final disassembly opera 
With all 
these loose parts in the mold, many sections of the case had 
heavy fins and parting lines. Great difficulty was experienced 
in properly finishing the case at these points, and for this 
reason the appearance of the clock case was not satisfactory 
to the clock company. 

To overcome these difficulties a new mold was designed 


This split mold was for a press (Please turn to page 172 





















lori 


real 










ed of 
here 
yndi- 
rial 
unds 
1 im- 
et is 
part 


was 
In 
eces- 
Tt at 
were 
eT a 
h al) 
had 
need 
this 
tory 


med 
172) 


3 











PLAS AES 


by ISLYN THOMASt 


Injection mold design—Part I 








— purpose of this article is to bring together the 
customer, the sales engineer and the mold designer so 
that they may reach a better understanding of one another's 
problems. To achieve this end, some of the basic funda- 
mental rules and principles necessary for the successful opera- 
tion of an injection mold are reviewed on the following pages. 


Facts to consider before starting mold design 


Molds are frequently designed without sufficient knowl- 
edge of the part anditsuse. Asaresult, the finished molded 
pieces sometimes fall short of the customer’s expectations. 
In numerous cases of this nature, many of the objections 
could have been overcome if all the necessary information 
regarding the piece had been presented to the mold designer. 

Know the facts—In order to secur@ as much information 
as possible for the mold designer, the sales engineer should 
keep in mind the folowing simple rules when he discusses 
with the customer the part to be molded. 

1. Can the part be molded? Sometimes, in the general 
excitement of securing an order, the sales engineer fails to 
realize that the part has been changed and, in its revised 
form, cannot be molded. This may be due to some added 
feature such as an undercut. 

2. Can the part be simplified? At times, slight changes 





t General works manager, Ideal Plastics Corp. E.S.M.W.T. Instructor, 
Brookiyn Polytechnic Institute. 


in the design of the part to be molded simplify the mold, and 
reduce the cost of the mold and the molded parts without 
affecting the ultimate use of the article. 

3. What is the material? Definite information should 
be obtained as to the particular plastic that is desired since 
materials have different shrinkage characteristics which 
directly affect the mold size. In some instances, this varia- 
tion necessitates the use of different types of gates, runners 
and heating and cooling channels in order to obtain maximum 
efficiency. 

4. What tolerances are specified? Serious consideration 
should be given to the tolerances that are requested since 
variations in dimensions are dependent upon toolroom toler- 
ance in mold construction, wearing of the mold, variation in 
shrinkage in different batches of the same material, and the 
molding technique. 

5. How is the part to be used? Information on this 
point will indicate whether the parting edge or draft will 
interfere with the operation of the article. 

6. What is the quality of the article? This rule covers 
such questions as: Is the molded part to be used as an in- 
tegral part of an expensive unit? Can it be seen? Is ap- 
pearance important? 

7. How many parts are to be molded? The question of 
quantity is naturally important. It would not be economical 
to build a large, strong production mold if only a few hun- 


1—A cross-section of a stripper plate mold. 2—Cross-section of a regular ejection pin mold 
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dred or possibly a thousand pieces were required. In such 
instances, an inexpensive single-cavity mold would probably 
be sufficient. 

8. What is the capacity of the machine? It is important 
that the approximate weight of the article be checked to 
determine whether the injection machine is large enough to 
handle the piece. In many cases molds have been made too 
large for the machines for which they were designed. 

Number of cavities—The number of cavities in the mold 
are dependent upon the following factors: 

1. Quantity of molded parts desired. 

2. Maximum injection capacity of the molding machine. 

3. Total area of the molded pieces, runners and gates. 

4. The clamping pressure exerted to hold the mold closed 

during the injection cycle. 
In order to arrive at the desired number of cavities, each of 
the above factors must be taken into consideration and care- 
fully analyzed. 

Type of mold—Injection molds are especially suitable for 
intricate shapes with completely automatic cores and ejector 
mechanisms. Before molds are designed with threaded core 
plugs, considerable thought should be given to the dis- 
advantages and advantages of completely automatic unscrew- 
ing cores as compared to molds with loose threaded core 
plates. It should be borne in mind that complicated molds 
are generally more expensive. Compared to simple, fool- 
proof molds, the upkeep cost on these intricate molds is 
greater and breakdowns more probable. Too often a strip- 
per-type mold (Fig. 1) has been built when a less expensive, 
easier operating ejection-pin type mold (Fig. 2) would have 
been just as efficient—even more efficient in some instances. 

Where to gate—Generally, the final mass of material that 
enters the mold is the hottest. Because of this fact, the 
gates should be located as near the appearance surface as 
possible, provided this arrangement takes advantage of the 
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best flow conditions. This placement of the gates helps pre 


vent weld marks which are, essentially, the result of incom- 


plete blending or welding of the material. The finishing oper 


ation is a second factor that influences the placement of the 


gate. The gate should be placed to permit simple and in 
expensive trimming as long as such positioning does not 
interfere with the flow of material. 

Selection of steel—The following 5 factors should be con 
sidered in the selection of the steel used in the construction 
of the mold: 

Size and finish required in the molded part 
Number of pieces to be manufactured. 
Pressures necessary in forming the molded pieces 


Poo bo 


Corrosion and erosion characteristics of the plastic 
material. 

Cost of building the mold. Why should an expensive 
tool-steel mold be built for 100 pieces when, very 


possibly, a less expensive machine steel mold would 
prove satisfactory for that quantity of molded parts? 
After the steel has been selected, care must be taken to 
ensure that the metal possesses the following properties 
1. Cleanliness 
2. Ease of fabrication. 
3. Strength to resist deformation 
4. Wear resistance. 
Since both tool steels and machine steels have certain advan 
tages and disadvantages, considerable thought should be 
given to the selection of the correct type of metal. 


Design of mold parts 

In starting the design of a mold, it is best to draw a side 
view of the part to be molded, determine the parting edge 
and then design the mold parts. 

Parting edge—Although the parting edge is a very impor 


tant detail, it is not generally given the consideration it de- 


3—This blueprint shows how one article could be molded 
in at least two different ways. The parting edge helps 
to determine what mold design should be used so 
that natural vents will help prevent burns and weld lines 
4—Examples of good and poor cavity design. Sharp cor- 
ners weaken the mold, set up strains and retard the flow 
of material. 5—Cross section of straight and Z-type pins. 
6—Drawing showing possible position of ejector pins 
which are used to remove an article from force plug 
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serves. In addition to having a direct bearing on the cost 
of the mold and the moldings, the parting edge helps to deter- 
mine what molding technique should be used so that natural 
vents will help to prevent burns and weld lines. Figure 3 
illustrates how one particular article could be molded in at 
least two different ways. In this instance, molding on the 
flat would eliminate the possibility of burns, weld lines and 
incomplete moldings caused by trapped air. 

Cavities—In designing the cavities around the article, care 
should be taken to eliminate all sharp corners even if it is 
necessary to contact the customer in order to make these 
changes. Sharp corners weaken the mold, set up strains in 
molded pieces and retard the flow of material (Fig. 4). 

Ejector pins—The ejector pin is used to remove the article 
from the face or back cavity (Fig. 6). When there is any 
doubt as to the number of ejector pins that are necessary, 
it is best to go the extreme—even to the point of placing the 
pins under runners or gates. This procedure will help to 
keep the articles from sticking in the mold—a condition that 
is detrimental to the uniform cycles which are so necessary in 
injection molding. Ejector pins—or push pins as they 
are sometimes called—can be used successfully as vents. If 
the pin marks are objectionable, they can be camouflaged 
with trade marks or with mold and cavity numbers. 

Sprue bushing—The hardened steel sprue bushing is located 
in the stationary part of the mold, and the polished hole 
running through the bushing is the medium by which the 
plastic material enters the closed mold from the injection 
machine (Fig. 7). The radius provides a seat for the nozzle 
of the plasticizing chamber. The diameter of the hole 
at the radius should be larger than the diameter of the hole 
in the nozzle—a taper of 2.5° per side has generally been found 
satisfactory for the average mold. 

Cold slug or reservoir—An important but sometimes dis- 
regarded element of injection mold design is the reservoir 
immediately beyond the end of the injection sprue which 
receives the first cold slug of material as it comes from the 
nozzle. This reservoir also helps the flow of material to the 
cavities by providing greater clearance at this 90° turn (Fig. 
8). If the reservoir were omitted the cold slug of material 
would enter the cavity and possibly cause smudge or flow 
marks in the molded article. 

Sprue lock pin—The purpose of the Z-type sprue lock pin 
is to pull the molded sprue from the sprue bushing by means 
of a hook. The Z-pin is fastened to the ejector mechanism 
of the mold and ejects the cold slug from the reservoir when 
the mold opens at the end of the molding cycle. Two popu- 
lar types of pins (Fig. 5) are the Z-pin and the straight pin for 
tapered or undercut reservoirs. 

Locating ring—The main purpose of the locating ring is to 
line up the mold in the press so that the sprue bushing is 
directly in line with the nozzle of the machine (Fig. 9). 
Sometimes the locating ring can be used to anchor the sprue 
bushing in the mold (Fig. 10). (Please turn to page 164) 


7—This drawing shows the position of the sprue bushing. 
8—The reservoir immediately beyond the end of the 
injection sprue receives the first cold slug of material 
as it comes from the nozzle and helps the flow of 
plastic to the cavities. 9—The locating ring lines up 
the mold in the press so that the sprue bushing is directly 
in line with the nozzle. 10—This drawing shows 
how the locating ring is employed at times to anchor 
the sprue bushing in the mold. 11—Either a round, 
half round or trapezoidal type of runner may be used 
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the building of tomorrow- 
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ww civilian building starts again, 
you ll see a new type of structure 
going up all over the country. For strength- 
weight ratio per pound of structural unit 
... for safety in design .. . for economy... 


and for speed of erection, this innovation 


in construction will set some new records. 


Plaskon Resin Glue has played an impor- 


tant part in making possible this departure 


A detailed view of the glued-up arch I-beams with laminated 
cap strips and plywood web. Construction principles similar 
to these, and also employing Plaskon Resin Glue, now are suc- 
cessfully used in the design and assembly of wooden aircraft. 

















Bi 


from conventional building methods, just 
as it has aided in the development of many 
other new and revolutionary wartime 


products and practices. 


The construction shown here uses all-wood 
prefabricated arches, built up in I-beam 
sections with laminated cap strips and a 
plywood web .. . the entire assembly being 
permanently bonded with Plaskon Resin 
Glue. Designed to carry a live load of 40 
pounds per square foot of roof area, tests 
on these Plaskon-glued arches prove they 
can carry 250% in excess of this require- 
ment. Plaskon-bonded plywood is used 


for exterior sheathing. 
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Plaskon Resin Glue is permanently resis- 
tant to moisture, cold and heat. Mold 
cannot destroy its holding power. 
Neither water, gasoline, oil or any com- 
mon solvents can lessen the powerful grip 


it maintains between glued-up materials. 


Plaskon Resin Glue is being used widely 
for many wartime jobs, in the permanent 
assembly and molding of a wide variety of 
products of wood, paper, fabric, and other 
materials. It offers many opportunities 


for new postwar product developments. 
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by V. E. MEHARG and A. P. MAZZUCCHELLI* 


Progress in heatronic molding 





BOUT one year ago, the unusual advantages of high 

frequency heating of molding materials by the hea- 
tronic process were described in this publication.' Develop 
ments since that time have been many and, generally speak 
ing, have fully confirmed the early expectations for this new 
discovery. Furthermore, extended use of the process by 
many molders has emphasized new advantages and has in 
tensified interest in other plastics applications for this type 
of heating. 

The difficulty of obtaining high-frequency generators for 
work which did not involve critical war production placed a 
limitation ov the application of this process. Fortunately, 
however, enough molders were engaged in furnishing vital 
parts to warrant a priority sufficient to obtain units, and these 
are giving a fair idea of the problems and benefits which the 
molder can expect. However, there is some evidence that 
the process is not being used to its full advantage and that 
full knowledge of the technique of heatronic molding is lack- 
ing. In this article, some of the various problems encount 
ered will be discussed in order to increase the general under 
standing of the process. 

Essentially, heatronic molding involves the heating of a 
thermosetting molding material uniformly throughout its 
mass to about molding temperature in a high-frequency 
electrostatic field; then transferring the hot and soft preform 
to the heated die without loss of plasticity; and finally, mold 
ing the material in the usual manner. It is by this simple 
sequence of operations that the numerous advantages of this 
process have been obtained. However, the attainment of 
optimum conditions which will produce the best result de 
pends on many factors and bears clarification. 


Heating rate 


For example, in order to heat a preform of thermosetting 
material to molding temperature, and to transfer it to the die 
without loss of flow, there is a definite limitation in the time 
available, depending not on the size of the preform but on the 
temperature selected, the type of material and mold, and the 
particular benefits desired. Experimentally, it has been 


* Research and Development Laboratories, Bakelite Corp 
1 Heatronic Molding,”’ by V. E. Meharg, Mopern Prastics 20, 87-90 
(Mar. 1943) 






The general technique of heatronic molding is discussed 
and new applications and industrial installations considered 


found necessary to heat the preform to molding temperature 
within 45-60 sec. and to transfer it to the die and complete 
flow within an additional 10 to 30 seconds. If longer periods 
are required, it will be necessary to use a material of slower 
hardening properties or to heat to a less critical temperature 

It is obvious that the main objective of this process is to 
eliminate the limitation of heat conductivity of the material 
during molding and that, therefore, the curing time in the 
mold will depend on the preform temperature obtained prior 
to molding. It therefore becomes essential to have the pre 
form temperature as high as possible if the molding cycle is 
to be reduced to a minimum. This applies particularly to 
compression molding. In transfer molding it has been found 
that somewhat lower temperatures (25 to 50° F. less than 
those used in compression molding) are preferable, since the 
frictional heat developed in flowing the material through the 
orifice and runners of the mold tends to increase the tempera 
ture and sometimes precure the material 

Preform temperature will not only affect flow and speed of 
cure but also the amount of volatiles lost by evaporation 
This may be shown by the effect on the electrical properties 
(Fig. 2) of a 4'/,-in. diameter by '/s-in. disk molded from a 
2-in. diameter preform weighing 45 gr. which was heated to 
various temperatures in 60 sec. by high frequency In order 
to approach electrical properties equivalent to those obtained 


' 


by oven-preheating, it is necessary to use the slowest per 
} 


missible heating rate without loss of flow and the proper 
electrode set-up, so that the volatiles will have the greats 
opportunity to escape The loss of volatiles is also a close 


function of heating rate and preform size 


Transfer time 


The relationship between preform temperature and avail 
able transfer time for phenolic molding material show! 
graphically in Fig. 3 and follows the general equatio1 

” low 
where 
] temperature in f 
t maximum permissible holding 

A and c = constants 

[his shows the increasingly critical nature of the thermo 


1—-At left is standard molded 
block 6 x 6 x 2.25 in. which 
was cured 1 hr. at 320 F 











2100 p.s.i., and discharged 
hot. A woodflour-filled phe- 
nolic material was used. At 
right is a heatronic molded 
block 6 x 6 x 2 in. which was 
cured 5 min. at 320 F., 2100 
p.s.i. The same material was 
used in molding this block 


as was employed in the first 
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setting reaction as the temperature is raised, and it serves 
to demonstrate the great difference between ordinary oven- 
preheating and heatronic molding. Whereas an oven- 
preheated preform is relatively stable and does not lose flow 
appreciably over an extended period of time, a heatronically 
heated preform is comparatively unstable. It must be heated 
in the high-frequency field for only a limited time to a definite 
temperature. If heated for any longer time or if held at 
molding temperature, it will become hard and cured before 
molding. Thus, there is danger of mold damage unless one 
adheres closely to the cycles described. Most commercial 
high-frequency generators are provided with suitable timers 
which shut off the equipment automatically to prevent this 
overheating. However, for very high preform temperatures, 
it is best that all the operations be automatic if full over-all 
advantages are to be realized. 


Temperature measurement 

One of the primary difficulties in evaluating heating rate 
and the temperature to which a preform has been heated is the 
lack of adequate and satisfactory means for temperature 
measurement. In the laboratory, a thermocouple has been 
used successfully with a filter circuit (Fig. 4) protecting the 
galvanometer of the potentiometer from radio-frequency 
currents while thermocoup-~ readings are being made in the 
high-frequency field. Accurate usage, however, requires 1) 
symmetrical positioning of the junction in the load between 
the electrodes, 2) use of electrodes of the same or only slightly 
larger area than the specimen being heated, 3) an electrically 
balanced circuit (thus, this technique cannot be used with a 
grounded electrode) and 4) a heating load that is a reasonably 
good insulator. Athermocouple may be permanently installed 
in the grounded electrode itself when such a set-up is used, 
but this will only indicate surface temperature at the elec 
trode. These limitations will restrict the general use of 
thermocouples by the molders. 

The measurement of temperature by the melting point of 
1 smear chalked on the surface of a preform with a ““Tempil 
stik”’ or brushed on with ‘““‘Tempilac”’ appears to be reasonably 
,ccurate and useful up to 300° F. Above 300° F. the surface 
cooling effects resulting from evaporation of moisture and loss 
i volatiles increase the deviation betweefi internal and sur 
face temperature beyond the degree of usefulness. Thus, a 
preform may be 375° F. and precured in the center, whereas 
the surface temperature may only indicate 325° F. How 
ever, intelligent use of these indicators should prove of con 
siderable value in actual practice. 

The most common and generally used indication that a 
high-frequency heated- preform is near molding temperature 
is the smoking point. This smoking point usually corre 
sponds to 275-300° F. and indicates that the material is about 


2--Effect of preform temperature on power factor of disk 
heatronic molded of woodflour-filled phenolic material. 
A 2-in. in diameter preform (45 gr.) was heated for 60 sec. 
by high frequency fo temperatures indicated. 3—Allow- 
able holding time at various preform temperatures for 
cellulose-filled phenolic material. 4—Temperature meas- 
urement in a high-frequency field using a thermocouple. 
Useful only with set-up comprising 2 high potential 
electrodes. 5—Experimental electrode set-up and glass 
retainer for heating powdered plastic materials by high 
frequency. Capacity is about 1500 gr. of woodflour 
filled material or 800 gr. of fabric-filled phenolic powder 
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6—At the right is a handle for a glass coffee maker which was molded of a phenolic material. 









7 
The irregular-shaped flat 


preform (left) was heatronic-heated to 300°F. in 30 sec. and heatronic-molded in 45 sec. at 320°F. Standard 
molding required 2 minutes. 1—Fabric-filled phenolic powder which was high-frequency heated to 300°F. is ready for 


transfer to the mold in an atmospherically preformed state. 


ready for molding. However, it is only applicable to cellu- 
lose-filled molding materials of normal volatile content, and 
it cannot be applied to very dry or very wet materials. Other 
indirect methods involve the change in plate voltage and 
amperage and particularly the quantitative drop in grid cur- 
rent as the charge is heated. Generally, it is most desirable 
to determine experimentally the heating time which will give 
the best results for the particular material and set-up being 
used. Once this time has been established, there is usually 
no difficulty in duplicating results. 


Uniformity of heating 


The fast rate of heating required for most heatronic applica- 
tions imposes a problem in uniformity more severe than for 
other high-frequency applications. The erratic results ob 
tained in molding in a majority of instances are due to in 
sufficient uniformity in temperature throughout the preforms 
and to a lack of appreciation of the necessity for maintaining 
the minimum of temperature variation within the preforms if 
good results are to be expected. This variation may be due 
to many factors but principally to the use of poor preforms or 
improper electrode set-ups. 

Although preforms may be unlimited in size and contour, 
their height should be no greater than their diameter or width 
and preferably '/, as high to preclude field distortion. The 
preforms should be flat, and they should be uniform in thick- 
ness and density; weak preforms with crumbled edges should 
be avoided. More than one preform may be heated at one 
time, but in certain cases it may be difficult to bring the top 
electrode in equal contact with all the preforms. In this 
case it is generally desirable to insert an air gap (no greater 
than '/, in.) between the preforms and the upper electrode. 
This will not only facilitate handling but will also compensate 
for any minor variations in heating rate which may be caused 
by the slight differences in height normally obtained with 
standard preforming machines. Multiple preform heating 
may be accomplished in this manner using a conventional 
loading board. However, it will be necessary to make the 
retainer of a good low-loss insulator, such as a ceramic or 
laminated material, which, preferably, is arc-resistant. The 
customary designs may be followed, except that the retainer 
wall should be no more than half as high as the preforms to be 
heated and the cavities should be large enough to allow for 
swelling of the preforms when they are heated. 
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Polystyrene clamps are used to hold screen electrodes in place 


The electrodes providing the high-frequency field should | 
designed carefully. The simplest and most effective te 
nique is to place the preform between two flat metal ele: 
trodes, only slightly larger than the preform itself, and i 
direct contact with them. Care should be taken that tl 
electrodes are the same distance apart and maintained 
position by a weight or by spring pressure so that they wi 
not be moved when the preform swells and distorts on heat 
ing. Obviously, this set-up is not too practical in production 
especially when more than one preform is heated. It 
preferable to install permanent electrodes so that a '/ —'/¢-i1 
air gap is present between the preform and top electrode 

Non-uniformity of heating may be caused by use of larg 
and heavy plates having a relatively high heat capacity wit! 
respect to the load. Such electrodes should be warmed « 
replaced, where possible, with flattened screen electrodes 
These may be made from 10-mesh screen (0.041-in. wire 
diameter) bound by a copper tube to provide a smooth edg: 
The screen absorbs practically no heat from the hot preforn 
and eliminates condensation of moisture on preforms and 
electrodes. Such condensation is conducive to arcing and t 
surface blistering and poor appearance of the molded piec: 
The ultimate in refinement involves placing the whole ele 
trode assembly in a suitably warmed and ventilated chamber 

Commercial high-frequency generators may be operated 
with both electrodes at high potential and with one “hot 
and one grounded electrode. Tuning and rate of heatins 
are generally satisfactory for both methods, but use of th 
two “‘hot”’ electrodes has been found in the laboratory to giv: 
greater uniformity of preform temperature. However, b 
properly shaping (dog-earing) overhanging flaps or by makin; 
the high potential electrode very large with respect to the 
load and grounded plate, the grounded plate electrode system 
may be made to heat uniformly. 

Dielectric materials whose shapes are not regular may be 
heated uniformly by properly shaping the electrodes so that 
the voltage gradient is the same throughout the mass. Figur: 
8 shows the distribution of temperature when a cylindrica! 
preform is heated from the side with flat electrodes; Fig. 9 
shows improperly curved electrodes and properly shaped 
electrodes for this same preform as calculated or determined 
by trial and error. 

It is obvious that in the molding of very large pieces, es 
pecially from impact materials, the use of preforms would be 
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a serious limitation, except in cases where a sufficient number 
of small preforms could be combined to give the required 
weight. However, it has been found that by use of a suitable 
glass or ceramic retainer, powder may be heated with suffi- 
cient uniformity for most applications, provided the apparent 
density is kept fairly constant throughout the mass. Cellu- 
lose-filled and fabric-filled molding materials with apparent 
densities of 0.50 and 0.25, respectively, will heat equally satis- 
factorily, requiring only slight additional machine capacity 
over that required for preforms. When heated in this 
manner to molding temperature, the materials atmospheri- 
cally preform and cohere sufficiently so that they may often 
be handled without breaking up. It must be mentioned, 
however, that it is generally more difficult to get perfect uni- 
formity of heating of powder than of preforms because of 
variable density, increased radiation losses, and the greater 
cooling effect of volatiles. Nevertheless, practically equiva- 
lent reduction in cure and pressure has been obtained. 


Molding 


After a preform has been heated uniformly and transferred 
to the die without loss of flow, the customary procedure of 
molding may be followed, certain minor precautions being 
taken to insure maximum reduction in pressure and cure. 

It is very important that the mold be closed and flow com- 
pleted as rapidly as possible, except where localized burning 
due to gas or air entrapment js encountered. In certain 
cases this rapid closing may require installation of larger 
hydraulic lines to slow moving presses. Normal molding 
8-—This graph shows voltage and temperature gradient 
across a cylindrical shaped preform heated from the side 
9—Uniformly heated 
cylindrical preforms are shown here as they appear from 
the side. 


the correct form. 


with flat high-frequency electrodes. 


A indicates the incorrect shape while B shows 
10—-Variations in loss factor of preformed 
Curve A 


represents comparison between a plain phenolic resin pre- 


materials with frequency at room temperature. 


form containing an insignificant amount of moisture and 
standard woodflour-filled phenolic preforms with varying 
moisture contents. Curve B demonstrates the loss factor of 
three plain woodflour preforms which have moisture con- 


tents ranging from approximately two to eight percent 
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temperatures are satisfactory for compression molding, al- 
though the use of slightly higher temperatures will assist in 
the full development of gloss at very short cures and preclude 
surface blisters or pimples. In fact, in the molding of phe- 
nolic closures and urea molding material, the heatronic process 
permits use of mold temperatures above decomposition 
temperature for these materials because of the short time 
that the material is in the die. In transfer molding, the pot 
and orifice should be kept cooler than the mold, which should 
be well vented. Breathing the mold is desirable in some cases 
but it must be done very quickly after closing the mold. 

Wherever possible, fully positive or semi-positive dies 
should be used. Flash molds are satisfactory where flow is 
in the direct line of the movement of the force, but certain 
dies, such as one for a washing-machine agitator, which con- 
tain recessed areas and which hold the heated charge near 
the flash line until the mold is closed, may not permit full 
reduction in pressure. In such cases, specially designed dies 
may ultimately become necessary to take into consideration 
the hydraulic-type fluid flow obtained by the heatronic 
process. 

Cure time is usually determined by the length of time re 
quired to produce a blister-free piece in the mold. In hea 
tronic molding this cure time may be reduced from two- to 
tenfold, and still produce moldings which are equivalent or 
better, in acetone extractives, mechanical properties, etc 
However, if blistering is used as the sole criterion, the molded 
pieces may exhibit somewhat more flexibility and swelling 
at the lowest cures. The over-all reduction in density 1s 
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Voltage across electrodes— 


volts /cm, 
30 +O 2 

mega- mega- mega- 

Material Heating rate cycles cycles cycles 

Woodflour-filled 5.0 watts/cc. 1368 2365 5,290 
phenolic 

Mica-filled 5.0 watts/cc 2930 5080 11,350 
phenolic 

Mica-filled 3.2 watts/cc 2350 1070 9,100 
phenolic 


ouly about 0.5 percent, but this may be precluded by in- 
creasing the cure slightly, which will also improve surface 
gloss and appearance simultaneously. 


Frequency 

Reports have been received from the industry that for 
regular molding materials a sharp peak in the loss factor 
existed at about 28 megacycles. Since this would have con- 
siderable effect on the frequency selected for commercial 
units, a careful check was made of the change in loss factor 
with frequency for a cellulose-filled molding material and its 
principal components in the preformed state. Figure 10 
shows the relationship between resin, woodflour and molding 
material at different moisture contents from 1 to 50 mega- 
cycles and the absence of any significant variations in loss 
factor over the present commercial range. 

Measurements of loss factor were also made on the same 


1—-These graphs give a comparison of the variation 


Tassie I.—Errect oF FREQUENCY ON VOLTAGE AT ELECTRODES 


preforms while they were being heated to molding tempera- 
ture at about the rate normally used for heatronic molding. 
These data (Figs. 11, 12 and 13), indicate that loss factor 
is principally a function of temperature (as it affects viscosity 
and chemical structure), moisture content and physical state, 
the effect of frequency being comparatively negligible over 
the range studied. It may be noticed that the woodflour 
decreases from 0.12 to 0.05 in loss factor when heated to 
250-300° F., whereas the molding material increases corre- 
spondingly from 0.10 to 0.15-0.20. This would. indicate 
that the loss factor of the resin component rises sharply when 
heated as its viscosity decreases, and then diminishes rapidly 
as it cures and becomes hard. There is increasing evidence 
that the separate ingredients of a molding materia! absorb 
high-frequency energy and heat up at a variable rate in an 
electrostatic field of constant frequency and intensity, de 

pending on specific heat and loss factor. The uniformity ot 
heating normally obtained, then, is a function of the physical 
state of the material and thermal conduction between the 
various components. 

Although loss factor does not vary appreciably with fre 
quency, other factors limit selection for practical use. Arcing 
and flashovers, caused by excessive voltages at the electrodes 
are a serious difficulty and limit the rate of heating when too 
low a frequency is used. This is especially true when it ts 
desired to heat a material of fairly good electrical properties 
Table I shows the relationship between frequency and voltage 
for several materials in which the electrodes are in direct con 
tact. Use of a large air gap also causes flashovers, and it is to 
be discouraged, except in special cases where a preform swells 


in loss factor with temperature for several preformed 


materials having the same moisture content when heated by high frequency. 12—A graphic comparison of varia- 
tion of loss factor of woodflour-filled preforms with temperature during electrostatic heating by high frequency 


11 





L i ne i. pe ae 


LEGEND * 
1641-20-10 * WOODFLOUR-FILLED PHENOLIC 
1641-20-77 4 WOODFLOUR Ss 
1641-20- 3 © WOODFLOUR-FILLED PHENOLIC 
MOISTURE CONTENT 5.0 PER CENT 




































































| | | | 
I. 30 MEGACYCLES *AMMONIA 
o|___PER SECOND mS FREE 
“| '641-20-10 | —~ ¥ © | 
+ ge 0 
o Pye 
— e \ 
-— 
Z 84/94 ’ : 
” o A 
72] 
°o 
pas ) 
°F—700 150200 250 300 350-400 
TEMPERATURE, DEG. F. 
qn. - MEGACYCLES 
ER SECOND 
2 i ew 
4)-20. 
© — 20-10 Be 
2 o> \ 
r eS ear, 
2 0-7 . 
-20° 
at st > 
Sane S 
° 300 350 400 











150. 200 250 
TEMPERATURE, DEG. F. 
MODERN PLASTICS 


12 





| uM I T 





i 
LEGEND 
1641-20-6 o 8.2 PER CENT MOISTURE 
1641-20-7 = 4.9 PER CENT MOISTURE 
1641-20-8 4 2.2 PER CENT MOISTURE 
1641-20-9 co 1.0 PER CENT MOISTURE 

T —~ 














” 


| | 
\ I.30 MEGACYCLES PER SECOND 














LOSS FACTOR, 











1 | L 
100 150 200 250 £300 350 400 
— TEMPERATURE, DEG. F. ——+>——_ 








| 
Cy Il. 10 MEGAGYCLES PER SECOND 








































sete 
y 
e|% eS 
e 
° J T t T 
i SSS an | | 
% | \641-20-g °9 | 
oO | 
as | 
| 
ie) i 
150 200 250 300 350 400 


TEMPERATURE, DEG. F 











eve 
mo 
the 
onl 
job 


aut 
con 
inst 
pro 
rear 


tak 


Ove 
Swe 
Ace 
Ave 
Ave 
Eloi 
Ave 
"Avi 
Ave 


ra- 


tor 
ity 
te, 
yer 
yur 


re- 
ate 
en 


ice 
rb 
an 


of 
ral 
he 


ed 
ia- 
cy 
12 





me 





erratically on heating and happens to come into contact with 
the top electrode. This condition, which often produces an 
arc caused by the concentration of energy at this point, may 
be prevented by increasing the air gap sufficiently to preclude 
contact. Use of highly polished electrodes free from sharp 
edges and elimination of condensed moisture by use of screen 
electrodes and of ionized air by proper ventilation will also 
minimize arcing. 


Materials 

The heatronic process is applicable to the molding of a 
variety of plastic materials with minor modifications. Thus, 
thermoplastics may be molded with considerable advantage 
by compression. Molding cycles for thin sections are re- 
duced to those normally obtained for thermosetting ma 
terials, and the use of standard compression dies with good 
control of pressure makes the process especially.adaptable to 
large pieces. Similarly, application to injection’ molding 
permits molding of large pieces from more heat-sensitive ma 
terials with closer control of finished properties. Brakelining 
materials have been heated and molded satisfactorily from 
preforms and powder. With certain precautions, particularly 
as to rate of heating, partially conducting materials and ma- 
terials containing conducting particles have also been heated 
and molded. Besides black and brown phenolic materials, 
colored and mottled materials will mold satisfactorily and 
give good molded appearance. Generally speaking, the 
slower curing materials are preferable for thick sections and 
moldings requiring exceptional flow. Urea and melamine 
materials are somewhat more critical than phetiolics but have 
been molded by this process with considerable success. 


Equipment 

The principal requirement in. the purchase of a high- 
frequency generator is that sufficient capatity be obtained to 
heat the plastic under consideration within the required time, 
as previously discussed. For heatroffiic molding 2.0 to.2.5 
kw. output capacity per,Jb..of material is adequate. How- 
ever, it is generally advisable te overestimate capacity since 
more stable operation and longer tube life are obtained when 
the machines are used carefully. Furthermore, it may be 
only a short time before the machine is changed to a different 
job requiring a greater load than was originally intended. 

‘Commercial generators ase-becoming more simplified and 
automatic, and serious consideration is being given to the 
combination of press and heater into a single unit. Some 
installations involve a central high-frequency heater which 
provides a number of adjoining presses with hot preforms 
ready for molding by proper cycling. Greater care is being 
taken to protect the operators from any accidental burning 
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13—These graphs show the variation of loss factor of 


woodflour-filled phenolic preforms with changes in tem- 
perature during electrostatic heating by high frequency 


by the installation of safety devices, and considerable effort 
is being made to ground and shield the equipment properly 
to minimize the effects of undesirable broadcasting and outside 
interference, 


Advantages 


«To review briefly, the use of the heatronic process shows 


the following principal advantages in molding thermosetting 


materials: 


a) Faster rate of cure and hence higher production. 
b) Reduced pressure necessary for molding, or 
c) Greatly improved flow at normal pressures. 


=», p hese advantages show up quite markedly in a variety of 


practical applications. Size of moldings and thickness of 
section no longer present any limita- (Please turn to page 160) 





Woodflour-filled phenolic material 


Standard cured 
2'/: hr. discharged 
Property cold. 2100 p.s.1. 
Over-all density 1.335 
Swelling, percent +0.62 
Acetone extractives, percent 1.49 
Average tensile, p.s.i 4200 = 988 
Average deviation in tensile, percent ot: 23 
Elongation, percent 0.416 = 0.087 
Average deviation in elongation, percent *=21 
“Average impact, ft.-lb. energy to break 0.160 = 0.012 
Average deviation in impact, percent 7.5 


* Special machined specimens. 








Fabric-filled phenolic material 





Heatronic cured Standard cured Heatronic cured 
5 min. discharged 2'/,hr. discharged 5 min. discharged 
hot. 2100 p.si. cold. 2100 p. sa hot 2100 bs i 

1.329 1.396 1.334 
+0.99_ +0.46 +2.09 
1.39 0.63 1&4 
5440 = 548 
+10 
0.581 = 0.066 
*#11.4 
0.171 = 0.014 
*#§.2 
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PREHEATED MELMAC* molding powder is measured into the pot 
to be transfer-molded into an aircraft engine distributor head. 





(Above) HEAD 1S MOLDED COMPLETE with 26 electrode inserts, (Above) NUMBER MARKERS are inserted in holes on the out- 
shown being placed in the lower half of the mold. Core pins side of the molded MELMAC head to designate which cylinder 
are placed in upper half to form holes for ignition wires. is linked with each of the 26 inserts, 


‘ - 


b ; 
MELMAC DISTRIBUTOR HEADS FOR HIGH 


ALTITUDE FLYING MOLDED BY FORD 


Thousands of MELMAC distributor heads are serving in 
the air attack hammering at the invasion front day after 
day. These efficient plastic parts are operating success- 
fully under the most extreme service conditions known 
to fighting pianes. Molded in large quantities by the Ford 
Motor Company of Cyanamid’s mineral - filled MELMAC, 
their outstanding performance is due to MELMAC’S un- 
usually high arc resistance, great dielectric strength, 
high heat and moisture resistance. These same MELMAC 
properties will be important aids in your postwar manu- 
facture of aircraft and automotive ignition assembly 
parts, circuit breakers, controls and switches. Your inquiry 


(Above) EACH MELMAC DISTRIBUTOR HEAD is tested in the !! receive prompt attention. 
laboratory and must withstand 12,000-volt resistance between 
each electrode. 
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Cedidee Newsfront 


(Above) SMART, SERVICEABLE, COLORFUL jewelry packages 
are molded of BEETLE* by the Rathbun Molding Corpora- 
tion, with a special Rathbun hinge. Unusual decorative 


effects are achieved. 
*Reg. U. S, Pat. Off. 
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(Above) REMEMBER THIS CLOCK with molded 
BEETLE housing? BEETLe’s color, durability, 
strength, and insulating properties make it ideal 
for housings of all types. 
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Short waves and transfer molding 


by J. P. MORAN*® and G. P. BOHRERT 


DB pews: the past few years, under the impetus of war, 
the plastics industry has been called upon to furnish 
larger and more intricate parts—many with metal inserts- 
as replacements for assemblies formerly constructed of metal. 
Many of these plastic components are required to have phys- 
ical characteristics approaching, or exceeding, those present 
in the metallic design. In meeting these demands, the molder 
is confronted with several problems. Not only must he 
handle a greatly increased mass, but at the same time in 
order to obtain good results with the new materjals, he must 
cope with a necessary increase in flow properties. Too, there 
is the additional problem of intricate mold designs. 

Because of the aforementioned physical requirements of 
these parts, the trend has been to use thermosetting phenolic 
resins that have a large percentage by weight of macerated 
cotton fabric as a filler. However, such a molding compound 
is about the most obstinate and difficult material to handle 
by conventional means. While excellent results have been 
obtained in the use of high-frequency dielectric heating in 
plastic molding, in no case has this method of heating shown 
its worth when used for materials of this type. The following 
discussion represents experience gained during continuous 
24-hr. per day production over a period of approximately 
3 months inthe use of high-frequency electric energy to pre- 
heat preforms of this type of material. This particular proc- 
ess was developed as a result of a cooperative research pro- 
gram carried on since early 1943 by the molding company and 
the manufacturer of the high-frequency oscillator. 

In using conventional methods for the preheating of high- 


* Project engineer, Induction Heating Corp. 
t Superintendent, Piastic Manufacturers, Inc. 
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impact material, several problems present themselves due 

the greater density and lower thermal conductivity of the 
material. Ovens of either the static or circulating air type 
are at a distinct disadvantage because the heat must be forced 
into the material from the outside by thermal conduction 
As pointed out above, this action is in opposition to the natu 
ral physical properties of these materials. Furthermore, it is 
a known fact that the plasticizing of thermosetting materials 
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by heating is a time-temperature function. If the material 
were allowed to remain in an oven long enough to become 
plasticized at its core, some of the outside layer would be 
“set up” before the material reached the mold. This effect 
becomes more pronounced if the temperature is raised and 
the time shortened, thereby increasing the temperature gra 
dient across the piece. 

If on the contrary, the temperature is lowered and the time 
lengthened, the material never reaches full plasticity and re 
quires greater pressures and longer curing time before the 
final desired results are obtained. In addition, in this latter 
case, the mold temperature is much higher than that of the 
preform upon entrance into the mold. Consequently a cer 
tain amount of heating of the material must take place within 
the mold itself during the flow. Since this heating occurs 
only where there is intimate contact between the molding 
material and the wall of the mold, it is definitely indicated 
that progressive polymerization takes place whereby the ma 
terial in contact with the mold polymerizes first. This ac 
tion results in the product having a laminar structure with 
inherently poor physical characteristics. In transfer molding, 
this problem becomes more acute because of the necessity for 
quickly “‘transferring’’ the material from the “pot’’ into 
the mold before partial polymerization occurs. 

High-frequency heating is a phenomenon by which individ 
ual particles of a nominally non-conducting material are 
heated by what is known as dielectric hysteresis. As a result 
of placing a given material in an alternating electric field, 
individual molecules of that material become distorted due 
to the action of the electric field on the molecules’ individual 
electrons. The movement of these electrons in their dis 
torted orbits represents an energy transfer which is so often 
discussed as the release of atomic energy brought about by 
changing the electron path from one radius to another. In 
effect, this energy release is comparable to dielectric heating 
and can be looked upon as similar to the action which takes 
place in the compression and release of a sponge-rubber ball. 


Inasmuch as this energy release is uniform in all molecules 
subjected to the alternating electric field, the mass is heated 
throughout. The only gradient which occurs shows a tem 
perature higher at the center of the material than on the out 
side due to the natural radiation of the material. However 
with properly designed equipment this difference in tempera 
ture can be minimized to a negligible value Thus, dielectric 
heating is ideally adapted to preforms and eliminates many 
of the difficulties encountered when conventional types of 
heating were employed 

It is believed that there is another effect of high-frequency 
dielectric heating which greatly enhances its value with re 
spect to the polymerization of thermosetting plastics. Poly 
merization is looked upon as a physico-chemical reaction in 
which an intermolecular change takes place. Inasmuch as 
this change requires a certain amount of energy and our con 
ception of high-frequency heating is of molecular agitation 
there is reason to believe that aside from a true temperature 
reaction, the molecular agitation caused by high-frequency 
heating greatly accelerates the intermolecular change that 
takes place during polymerization 

The particular application covered in this discussion is the 
transfer molding of ball-bearing aircraft pulleys Dhese 
pulleys are molded of a phenolic material in 5-cavity dies 
using an angle press of approximately 200-ton capacity Phe 
preform measures 1*/, 12*/,in. and weighs 7 ounces. The 
high-frequency dielectric heating installation (Fig. 1) consists 
of a 3'/» kw. output generator taking energy at 205/245 volt 
60 cycle, and supplying energy to the electrodes at 20 mg 
with a maximum of 5000 volts. The electronic tubes used 
for this conversion consist of 2 air-cooled rectifier tubes and a 
single water-cooled oscillator. The electrode cabinet, where 
the actual heating occurs, is shown adjacent to the generator 
in Fig. 1. It contains, in addition to the electrodes, the reso 
nator or tuning device which is operated by the knob on the 
front of the cabinet. In order to obtain optimum results, 
initial adjustment of the resonator is made for the particular 


1—In this high-frequency heating installation the electrode cabinet is placed close to the 3'/skw. generator. 


The press can be seen at the extreme right. 2-—-The use of high-frequency heating for the molding of these 


pulleys shortened the curing time by SO percent. 


3—To provide a clearer view of the preform while in 


position between the electrodes, the safety gate was removed for this photograph. 4—When the safety gate is 


open all electrical current is shut off. This arrangement permits the operator to remove the preform without fear of shock 


3 


4 
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preform being heated. No subsequent adjustment is neces- 
sary. Indications of maximum output and proper adjust- 
ment are shown by instruments on the front of the generator. 

One feature of the electrode cabinet is the action of the 
safety gate which, in opening, not only de-energizes the elec- 
trodes but lifts the upper electrode away from the preform. 
This arrangement automatically maintains the electrodes in 
proper position during the loading and unloading of the pre- 
forms. The height of the upper electrode is adjustable to 
accommodate preforms of various thickness, and electrodes of 
various sizes and shapes can be installed whenever necessary , 
to conform to the preform. 

In preheating by high frequency, considerable vapor is 
released from the material. In production, when preforms 
are being heated at the rate of one every 4 min. for 24 hr., an 
appreciable amount of resin is deposited. After some hours of 
operation concentrations of cured resin can be hoticed at 
various points on the electrodes, and flash-over ultimately 
takes place. In addition, the vapor released from the sides 
of the preform has a tendency to ionize due to the potential 
existing between the plates. This is another source of flash 
over trouble. It was because of these conditions that the 
first electrodes which consisted of flat copper plates supported 
on stand-off insulators, proved unsatisfactory. 

With these effects in mind the next electrodes were designed 
to facilitate the dissipation of the vapors evolved. They 
were made of brass wire mesh bound around the edge with 
metal tubing so as to eliminate any possibility of flash-over 
due to point discharge. In order to mount such an electrode, 
it was necessary to block the openings of a section of the mesh. 
While electrodes of this type performed more satisfactorily 
than the flat plates, in time the section of the mesh that was 
covered by the mountings accumulated the resinous deposit 
and created a high spot on the electrode which resulted in 
uneven heating. These mesh electrodes also presented a diffi- 
cult cleaning problem. 

The design that was ultimately adopted consists of metallic 
rods so spaced as to produce a uniform high-frequency field at 
the top and bottom surfaces of the preform. To all practical 


5—-The soft condition of the material is clearly evident in this preform which is being inserted in 


pot. 


6—A complete shot of 5 pulleys including the cull and runners is being removed from 


purposes, line contact is made with the material, and any resin 
condensation on these rods must, of necessity, take place on 
those parts of the rods which are not in contact with the pre 
form. This type of electrode can be used continuously for 
24 hr. without cleaning. The cleaning operation is then a 
simple matter. It is only necessary to remove the condensed 
material from the longitudinal slots between the bars, and 
this may be accomplished without removing the electrodes 
from the cabinet. 

The generator may be located at any distance up to 
from the electrode cabinet and the cabinet may, in turn, be 
mounted directly on the molding press or at a point nearby 
The leads from the generator to the electrode cabinet are en 
and the electrode cabinet ts com 


15 ft 


closed as shown in Fig. 1, 
pletely shielded and grounded for protection of the operator 
While much has been written recently regarding the ad 
vantages to be obtained from the use of high frequency in the 
preheating of plastics, the operation of this installation 24 
a day for 3 mon. has produced some valuable da 
marily, it substantiated the results of laboratory ex; 
which showed 
1. Ability to preheat uniformly. 
Faster press closing. 
Complete and uniform flow 
Shorter curing time. 
Lower ram pressures 
Less tool maintenance. 
7. Improved product. 
Ability to preheat uniformly 
the discussion of the fundamentals of high-frequency 


[his qualit was covered 
dielec 


tric heating. 

Faster press closing and complete and uniform 
two advantages may be coupled since the former is the direct 
result of the latter. Obviously, the faster press closing ts 
important because it reduces the time of the molding cycle and 
A preform which has been 


lou These 


thereby increases production 
heated by high frequency is relatively fluid when placed in the 
Therefore, no pause in the stroke of the ram is neces 


press. 
Such a (Please turn to page 166 


sary before flow starts 
the transfer 
the mold. Mold 


The transfer plunger is operated by a vertical ram 


motion is actuated by the horizontal ram of the angle press. 
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QO. R a million Tenite whistles have been 
issued to Navy personnel traveling 
in dangerous waters. In the event of sea 
disaster, these whistles are used to attract 
the attention of rescuers through fog, dark- 
ness, and rough water. The shrill blast of 
the whistle carries farther than a shout and 
requires much less effort. 

Under adverse conditions, this small 
piece of equipment remains in perfect work- 
ing order. Tenite is an extremely tough 
plastic and is virtually proof against dis- 
tortion or breakage from hard blows. Un- 
like metal, it will not corrode, and in 


extremes of temperature, it remains pleas- 
ant to the touch. The whistles are inje¢tion- 


molded—the process by which Tenite is 
converted into finished products at the 
fastest speeds ever attained with plastics. 
Tenite whistles were first sold as toys, 
later adopted by police organizations, air 
raid wardens, and the U. S. Army. For 
further information about Tenite and its 
uses, write TENNESSEE EASTMAN 
CORPORATION (Subsidiary of Eastman 
Kodak Company), KINGSPORT, TENN. 


TENITE REPRESENTATIVES ... New York, 10 East 40th Street. 
Buffalo, 1508 Rand Building. Chicago, 1564 Builders’ Building. 
Dayton, Ohio, 305 Third National Building. Detroit, 904-5 
Stephenson Building. Leominster, Massachusetts, 39 Main 
Street. Washington, D. C., 1125 Earle Building . . . Pacific 
Coast: Wilson & Geo. Meyer & Company—San Francisco, 
15th Floor, 333 Montgomery Street, Los Angeles, 2461 Hunter 
Street, Seattle, 1020 4th Avenue, South. 


Whistles molded by T. F. Butterfield & Co., Eclipse Molded Products, 
Great American Plastics Co., and Plastics Engineering Co. 
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I TECHNICAL SECTION 


Effect of environmental conditions on 
mechanical properties of organic plastics 


by T. S. CARSWELL and H. K. NASON# 





PART | 
_" INTIMATE knowledge of the behavior of engineer 


ing materials under all conditions of use has long 
been recognized as a prerequisite to intelligent engineering 
design. The unusual scope of this war has reaffirmed this 
axiom and, by the imposition of hitherto unencountered 
environmental conditions, has made necessary the deter 
mination of exact material properties over a wide range of 
temperatures, humidities and stresses. Fighting machinery 
must function dependably in every part of the world and in 
all kinds of weather—the price of failure is too high to permit 
of any doubt. Every part of a fighter plane must behave as 
perfectly in the frigid, thin, dry air at 40,000 ft. as in the hot, 
humid jungle atmosphere into which it may be plunged a 
few minutes later, and this behavior must be predictable 
The acquisition of reliable test data at extremes of environ 
meutal conditions, as well as data on service behavior of com- 
ponents at the ends of the earth and on its roof, has been a 
valuable accomplishment of these war years. 

While all engineering materials are more or less sensitive 
to their physical and chemical environment, most organic 
plastics appear to be especially so. Variations in tempera- 
ture over the normal terrestrial range (—80 to + 160° F.) 
can cause changes in mechanical properties which would take 
place in metals only over a much broader temperature scale. 
Moisture has a profound effect on the properties of many 
organic materials, and specific chemical agents must be con 
sidered also. Light, oxidation and the composite actions 
known as weathering, influence the permanence of organic 
materials and the susceptibility to them must be evaluated 
exhaustively for each plastic product. Finally, the time 
scale of an acting force may greatly affect the mechanical 
behavior of a material, and its effect must be considered in the 
solution of mechanical design problems. 

Some of the more important mechanical properties which 
must be evaluated for each plastic material are: 1) tensile, 
flexural, compressive and shear strengths, 2) stiffness and 
rigidity; 3)-ductility; 4) impact resistance; 5) creep and 
stress endurance; 6) fatigue characteristics; 7) dimension 
stability; 8) physical durability. 

The stress-strain curve, whether in tension, compression, 
bending or shear, provides a wealth of information concerning 


* Presented at the A.S.T.M. Symposium on Plastics held in Philadelphia 
Pa., on Feb. 22-23, 1944, and published here through the courtesy of the 
American Society for Testing Materials. 

t Research Dept., Plastics Division, Monsanto Chemica) Co 


the mechanical properties of a material, and a careful exami 
nation of stress-strain data at several conditions of tempera 
ture (or of other ambient variables) will usually furnish a 
reasonably accurate picture of the material's behavior. 

The stress-strain curve of nearly any plastic material 
at equilibrium with any environment can be represented by a 
portion of Fig. 1, provided that: 1) the curve is obtained by 
a constant-rate-of-straining type of test, and 2) the point of 
rupture of the test specimen may occur at any point on the 
curve. Thus the behavior of a typical ductile material, such 
as cellulose acetate, at room conditions, may be represented 
by the entire curve, with the break occurring at point B 
The behavior of a relatively non-ductile material, such as 
polystyrene, may be represented by the early portion of the 
curve only, with rupture occurring at point A. 

The slope of the initial, straight-line portion of the curve, 
where stress and strain are more or less proportional, is a 
measure of the stiffness or rigidity of the material. The ratio 
of stress to strain in this region is known as the “modulus of 
elasticity’’ or ‘““Young’s modulus,”’ and is commonly used as a 
measure of stiffness. The stress at the first knee in the curve, 
sometimes known as “yield point,” is a measure of the 
strength of the material and of its resistance to permanent 
deformation. The stress at the breaking point, commonly 
known as “ultimate strength’ or “breaking strength,”’ is a 


1—Generalized tensile stress-strain curve 
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measure of the force required to fracture the material com 
pletely. In those portions of the curve before the “yield point 

is reached, elongations are, in large part at least, recoverable 
and are a measure of elastic deformation. The elongatior 
from the yield point to the point of rupture, however, is not 
immediately recoverable, and is a measure of plastic deforma- 
tion. The area under the stress-strain curve, which rep 
resents the work required to fracture the test specimen, is a 
rough measure of toughness. 

In general, soft, weak materials show low modulus, low 
yield point, low elongation at rupture. Hard, brittle ma 
terials show high modulus, no well-defined yield point, low 
elongation at break. Soft, tough materials show low modulus 
low yield point, high elongation and high stress at break 
Hard, strong materials show high modulus, high yield point 
moderate elongation. Hard, tough materials show high 
modulus, high yield point, high elongation, high breaking 
stress. Stress-strain curves representative of these types of 
materials are shown in Fig. 2. 

Figure 3 illustrates these ideas for “‘brittle’’ and ‘‘tough 
thermoplastics, i.e., polystyrene and ethy] cellulose, and Fig 
t provides similar illustrations for ‘brittle’ and ‘‘tough’’ 
thermosetting plastics, i.e., woodflour-filled and cotton-cord 
filled phenol plastics, respectively. 


Temperature effects 


Temperatures ranging from —40 to + 120° F. are commonly 
encountered in the continental United States. Since the 
development of high-altitude flying, temperatures as low as 
—70° F. may be reached in less than an hour over nearly any 
spot on the globe, and even lower readings have been. re 
ported. Metal equipment standing in the sun can easily 
reach temperatures of 160° F. in the southern parts of the 
country, and temperatures exceeding 200° F. have been 
measured inside the wing structures of metal aircraft on 
the North African desert. Designers of military materiel 
now consider that temperatures from —60 to + 160° F. are 
routine limits which may be encountered by any piece of 
equipment. Hence a knowledge of material properties over 
this range is necessary. 

With all true thermoplastics and with the less highly cross 
linked thermosetting materials, the stress-strain curve changes 
in the following ways as the ambient temperature is varied 

1. The slope of the initial ‘““hookean”’ or ‘‘elastic’’ portion 
changes, decreasing as temperature is increased or increasing 
as temperature is decreased. 

2. The magnitude of the maximum stress at the “yield’’ 
point changes, decreasing as temperature is increased or in 
creasing as temperature is decreased (except that at very 
low temperatures ductility may be so low that rupture will 
occur well down on the linear portion of the curve ard before 
the maximum potential stress can be attained) 

3. The point of rupture tends to move along tine curve, 
toward higher values of strain as the temperature is increased 
or toward lower values of strain as the temperature is de 
creased. Thermosetting materials follow the first two of 
these principles, although to a lesser degree than thermo 


2-—Tensile stress-strain curves for various types of 
materials. 3—Tensile stress-strain curves for a brittle 
(polystyrene) and a tough (ethyl cellulose) thermo- 
plastic. 4—Flexural stress-strain curves for a brittle 
(woodflour-filled) and a tough (fabric-filled) thermo- 
setting phenolic plastic. 5—Effect of temperature on 
tensile stress-strain properties of cellulose acetate 
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plastics, and tend to follow the third; only primary chemical 
linkages which cannot be strained beyond a certain limit 
without initiating rupture, restrict ductility of such materials 
at high temperatures. 

A plastic which is ‘‘tough’’ and ductile at room tempera- 
ture, e.g., cellulose acetate (151), may become “‘brittle” and 
hard at low temperatures. Stress-strain curves illustrating 
this type of behavior are shown in Fig. 5. Similarly, plas- 
tics which are ‘brittle’ and hard at room temperature, e.g., 
polymethyl methacrylate, may become “‘tough’’ and ductile 
at elevated temperatures. Stress-strain curves illustrating 
this are shown in Fig. 6 (148). This kind of behavior is not 
limited to organic plastics by any means; many metals be- 
have similarly, although usually over a much wider range of 
temperatures. 

Because of variations in stress distribution and in magni- 
tude of combined stresses (tension, compression and shear) 
acting simultaneously, it is possible for a material, held at 
constant temperature, to be “‘tough’’ and ductile under one 
set of test conditions but “brittle” and hard under another. 
For example, the stress-strain curves shown in Fig. 7 illus- 


1 Numbers in parentheses refer to literature citations at the end of this 
paper. 
. 


trate this type of behavior for polystyrene which appears 
“tough” in the compression test but “brittle’’ in the tension 
test (135). A fair conception of the mechanical character- 
istics of a plastic can be obtained by determining stress-strain 
curves over the desired range of temperatures and evaluating 
these for elastic modulus (slope of linear portion), stress at 
“yield” point, stress at rupture and elongation at rupture. 
The last two of these are the most familiar test values. 

The effect of ambient temperature on the strength proper- 
ties of a number of plastics has been studied intensively dur- 
ing the last few years. Data have been published for cast 
and molded phenol plastics (21, 35, 80, 94, 102-106, 112, 121, 
125, 150, 154), molded aminoplastics (8, 94, 103, 104, 112, 121), 
laminated phenol plastics (4, 18, 43, 77, 80, 97, 103, 104, 
106, 112), polystyrene (19, 20, 103, 104, 106, 112, 121), 
polymethyl methacrylate (6, 7, 80, 103, 104, 106, 112, 118, 120, 
121, 150), cellulose nitrate (64, 84, 112, 123, 128), cellulose 
acetate (84, 103, 104, 106, 112, 119, 128, 150), cellulose ace 
tate butyrate (106, 112), ethyl cellulose (112, 128), benzyl 
cellulose (103, 104, 128), polyvinyl formal (112, 151), 
polyvinyl butyral (106, 112, 115, 151), nylon (2, 112), poly- 
vinyl! chloride (13, 80, 103, 104, 106, 112, 115, 116, 121, 124), 


6—Effect of temperature on tensile stress-strain properties of polymethyl methacrylate. 7—Stress- 
strain curves of polystyrene in tension and compression. 8—Effect of temperature on tensile 


strength of several thermoplastics. 9—Effect of temperature on tensile strength of several thermoplastics 
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casein plastics (103, 104, 112, 118) and rubber (65, 105, 130, 
132, 137). 

Data* showing the effect of temperature on tensile proper- 
ties are summarized in Figs. 8 to 15, inclusive. 
9 show data for tensile strength of several common thermo 


Figures 8 and 


plastics, and Fig. 10 shows comparable data for several ther 
mosetting plastics. To demonstrate the effect of formula 
tion on the properties of a plasticized composition, Fig. 11 
shows tensile yield stress as a function of temperature for four 
plasticizer 


cellulose acetate molding materials of varying 


content. Figure 12 shows the effect of temperature on the 
elongation at rupture for several common thermoplastics 
Very few data are available concerning the effect of tempera 
ture on the elongation of thermosetting plastics, largely be 
cause of the difficulty of measuring the very small extensions 
exhibited by these materials. 

The effect of temperature on the modulus of elasticity of 
several thermoplastic and thermosetting materials is shown 
14. 


elasticity of a plasticized cellulose acetate composition is 


in Fig The effect of formulation on the modulus of 


shown in Fig. 15. For elastomeric materials, where flexibility 


and ‘“rubberiness’” are desired properties, appreciable in 


crease im stiffness at low temperatures may be very disad- 
vantageous since, if severe enough, it may prevent the proper 


functioning of vital parts when exposed to arctic or strato 


spheric cold. The effect of temperature on the stiffness 
(i.e., apparent modulus of elasticity) of such materials has 
received considerable attention recently (3, 26, 27, 28, 57, 71 


86, 115, 116, 124, 130), and data for several elastomeric plas 
tics are shown in Fig. 13. 

At very low temperatures, rubber and other elastomer 
While 


creases gradually, brittleness, under fixed test conditions, 


plastics become both stiff and_ brittle stiffness in 


? Data shown in this paper are intended for comparative purposes only 
Since not all data in amy one figure have necessarily been determined by 
exactly the same technique, care should be taken not to interpret test values 
too literally 


10—Effect of temperature on tensile strength of several 
11 
of formulation on the tensile yield stress of injection- 
molded cellulose acetate. 12—Effect of 


on the ultimate elongation of several thermoplastics. 


thermosetting plastics. Effect of temperature and 


temperature 


13—Effect of temperature on apparent modulus of elas- 





ticity of elastomers. 14—Curves show effect of tem- 
perature on the modulus of elasticity of several plastics 
14 
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seems to occur at a rather sharply defined temperature. 
[his “brittle point’’ is widely used as a characteristic prop- 
erty of rubbery materials. It probably represents the tem- 
perature at which both elastic modulus and plastic viscosity 
become so high that sufficient deformation cannot take place 
rapidly enough to prevent the stresses imposed in a short-time 
test from exceeding the strength of the material. Consider- 
able data on brittle points have been published recently (3, 
28, 57, 69, 70, 71, 76, 96, 124, 129, 130, 157). 

The compressive properties of plastics show about the same 
response to ambient temperature as do tensile properties. 
Data showing the effect of temperature on the compressive 
strength of several materials are given in Fig 16. Itis worth 
noting that compressive yield stress is much more satisfactory 
as an indication of compressive strength of soft highly ductile 
plastics than is the stress at the point of rupture. Between 
these two points the plastic is radically deformed with a 
large change in shape and dimensions 

The effect of temperature on flexural strength properties 
is shown in Fig. 17. Flexural properties are affected by for 
mulation in much the same way as are tensile properties 
(Figs. 11 and 15). Relatively little information concerning 
the effect of temperature on shear strength has been pub 
lished. Figure 18 shows data for polymethyl methacrylate, 
a woodflour-filled phenolic and a paper-base phenolic lamin 
ate. It can be seen that shear strength varies with ambient 
temperature as do tensile and flexural strength. 

rhe impact test is commonly accepted as a measure of the 
toughness of a material. Although the quantitative signifi 
cance of impact data is still disputed, the results of the 
Charpy and Izod tests do provide a comparative basis for 
estimating the relative shock resistance of plastic materials. 
The results usually correlate fairly well with tensile and 
flexural data. The effect of ambient temperature on Izod 
impact strengths of several plastics is summarized in Figs. 
19, 20 and 21. (Please turn to next page) 


15—-Curves showing the effect of temperature and of 
formulation on the modulus of elasticity of injection- 
molded cellulose acetate. 16—Effect of temperature 
on the compressive strength of several plastics. 17 

Effect of temperature on the flexural strength of plastics. 
18—Effect of ambient temperature on the shear strength 
the effect of tem- 


impact strength of several plastics 


19—Curves showing 
the 


of plastics. 
perature on 


19 





_-—— POLYVINYL BUTYRAL 


IMPACT STRENGTH — FT. LB./IN. NOTCH 


POLYMETHYL METHACRYLATE 
/ . 








Jo POLYSTYRENE 
i oh w 
30 120 160 200 


TEMPERATURE —°C. 


rm 

















15 





MODULUS OF ELASTICITY — P.S./. 








LOW, 29.6% PLASTICIZER 


MH” FLOW, 31.5% PLASTICIZER 


MS” FLOW, 33.3% PLASTICIZER 


/ “8S” LOW, 
37.5% PLASTICIZER 


d. A 





2 20 40 
TEMPERATURE — °C. 








COMPRESSIVE STRESS — P.S.. 


WOODFLOUR-FILLED PHENOLIC 
YIELO STRESS) 
Cast 
PHENOLIC 
YIELO STRESS) 


PAPER.BASE PHENOLIC 


LAMINATE 
POLYSTYRENE BREAKING STRESS) 
POLYVINYL CHLORIDE VIELO STRESS) 
bh (YIELD STRESS 


POLYMETHYL METHACRYLATE 
BREAKING STRESS 


7% ‘= i 
0 40 80 


TEMPERATURE — °C. 














MAXIMUM FIBER STRESS — P.S.1. 





. 


POLY METHYL METHACRYLATE 


POLYSTYRENE 


<O#D-FULEO 


PHENOL IC 
HEAT RESISTAN. 
TYPE 


FABRIC PULLED 
MAE AMINE 


CELLULOSE ACETATE 
BUTYRATE GMPACT TYPE) 








120 


77 70 
TEMPERATURE — °C. 








SHEAR STRENGTH —P.S.1. 








PAPER-BASE PHENOLIC LAMINATE 


POLYMETHYL METHACRYLATE 


1. 4 





40 80 


TEMPERATURE —°C. 





JUNE * 1944 


























° 
_ 





COPD PULED PHENOLIC 
5 


~ 






- 


FABRIC -FRLED PHENOLIC 


> 








WOODFLOUR FILLED PHENOLIC 


IMPACT STRENGTH — FT. LB./IN. NOTCH 


FABRIC FLED MELAMINE 
‘ 
a 
40 eC a 60 200 
TEMPERATURE — °C 





a 
— 


r 











lo 
J 
oH 


























20 


20—Curves showing the effect of temperature on the 


This chart indicates the effect of 


References 


' "Improving the Creep Strength of Plastics,’ Aero Research Ltd., The 
Aeroplane, 231-2 (Feb. 19, 1936) 

*'Injection Molding of Nylon.”’ by R. B. Akin and J. E 
Mopern Piasrics 2/, 115-20, 166 (Nov. 1943) 

'"*Low Temperature Synthetics,’ by P. A. Anderson, Aero Digest 4/ 
184, 279 (Dee. 1942) 

‘Plastics for Aircraft Army-Navy-Civil 
Design Criteria, ANC Bulletin ANC-17 
Washington, D. C. (July 23, 1943) 

“Physical Properties of Laminated Plastics 
chanical Engineering 64, 888-90 (1942) 

*'Service-Temperature Flow Characteristics of 


Teagarden 


Aircraft 
Office 


Committee on 


Government Printing 


by R. W. Barber, Me 


Thermoplastics 


by W. FP. Bartoe. Mechanica! Engineering 6/, 892-4 (Dec. 1939); Mopern 
P.astics /7, 47-49, 78, 80 (Mar. 1940) 
’ “Strength and Properties of Plexiglas,’ by W. F. Bartoe, Aviation 


42, 128-31, 135 (Jan. 1943); 42, 140, 143, 145, 147, 359 (Mar. 1943 

*P. J. Beaupre, H. W. Mohrman and R. D. Dunlop, unpublished data 
Monsanto Chemical Co 

* Effect of Strain and Rate of Strain on Tensile Tests at Normal and 
Elevated Temperatures,”’ by R. Beeuwkes, Physics 5, 135-9 (1934) 

“Effect of Rate of Load on the Stress-Strain Properties of Viscose 
by H. R. Bellison, Textile Research /0, 316-22 (1940) 

'''Viseose Rayon: Stress-Strain Properties. III 
Humidity,’ by H. R. Bellinson, Textile Research /0, 372-9 (1940) 

“Influence of Humidity on the Elastic Properties of Cotton. \ The 
Tensile Behavior,"’ by K. C. Brown, J. C. Mann and F. T. Peirce, J. Textile 
Inst. Trans. 2/, T186-T204 (1930) 

"Strength and Permissible Loading of Synthetic Material 
Chioride,”’ by W. Buchmann, Z. VDI £4, 425-31 (June, 1940) 


Effect of Relative 


Polyvinyl! 


“Cold Flow of Insulating Materials,"’ by R. Burns and I. L. Hopkins 
Movern Priastics /4, 42, 69-71 (Aug. 1937) 
"Deformation under Load of Rigid Plastics," by R. Burns, Proc 


A.5S.T.M. 43 (1943); Mopern Prastics 2/, 111-2 (Sept., 1943) 

"Fatigue of Fabrics," by W. F. Busse, E. T. Lessig, D. I 
borough and L. Larrick, J. Applied Physics /3, 715-24 (1942) 

* “Rubber in the Automotive Industry,’’ by S. M. Cadwell, R. A. Merrill 
C. M. Sloman and F. L. Yost, Ind. Eng. Chem. 33, 370-4 (1941) 

“Properties of Laminated Phenolics,"’ by L. E. Caldwell 
Piastics 20, 82-7, 138 (Aug. 1943) 

” “Styramic for High Frequency Insulation,’ by T. S. Carswell and R. F 
Hayes, Mopern Piastics /9, 68-70, 108 (Feb. 1942) 

*” “Physical Properties of Polystyrene as Influenced by Temperature,’ 
by T. S. Carswell, R. F. Hayes and H. K. Nason, Ind. Eng. Chem. 34, 
454-7 (Apr. 1942). 

"Tne Influence of Temperature on the Mechanical Properties of 
Molded Phenolic Materials,” by T. S. Carswell, D. Telfair and R. U. Has- 
langer, Proc. A.S.T.M. 42, 944-55 (1942); Mopern Prastics /9, 65-9 
(July 1042). 

“Effects of Continuous Heat on Phenolics,” by T. 5 
Telfair and R. U. Haslanger, Mopern Piastics 20, 79-82, 126 (Feb. 1943) 

™ “The Effect of Rate of Loading on Tensile Strength of Cord and Yarn,”’ 
by M. Castricum and A. N. Benson, Proc. A.S.T.M. 4/, 1214-6 (1941) 

“Creep and Time—Fracture Strength of Plastics under Tensile 
Stresses,"’ by B. Chasman, MopeRn Prastics 2/, 145-8, 176 (Feb. 1944) 

™Pactors Affecting the Mechanical Deterioration of Cellulose Insula- 
tion,’ by F. M. Clark, Electrical Engineering 6/, 742-0T (1942) 

* “Vinyl Elastomers: Low-Temperature Flexibility Behavior,’ by R. F 
Clash, Jr.. and R. M. Berg, Ind. Eng. Chem. 34, 1218-22 (1942) 

" R. F. Clash, Jr., and R. M. Berg, Bakelite Corp., personal communica- 
tion, 1943. 


Lough 


MoGDERN 


Carswell, D 


126 MODERN PLASTICS 


temperature on the 


i 
i 
i 
iT) 
x 
VU 
= | 
Oo ’ 
z 
2 CELLULOSE ACETATE AND ETHYL CELLULOSE i 
= ACETATE BUTYRATE, IMPACT TYPES | 
«= (NJECTION- MOLDED) | 
\ 
& or \ CELLULOSE NITRATE SHEET / 
| 
xr CELLULOSE ACETATE SHEET 
= 
© « : 
4 | 
bs j 
-: 
vv) | 
z | CELLULOSE ACETATE AND 
x ACETATE BUTYRATE, HEAT-RESISTANT 
= TYPES GNJECTION-MOLDED) 
, | 
—80 40 0 40 80 120 60 200 | 
TEMPERATURE — °C. 
i 
21 


impact strength of several plastics. 21 


impact strength of several plastics 


* “‘Applications and Unusual Physical Properties of Synthetic Rubbers 
by O. D. Cole, Trans. A.S.M.E. 65, 15-20 (Jan. 1943) 
%® “*‘Mechanical Testing and Flow Properties of Industrial Plastics 


61. 69-74 


by E. G. Couzens and W. G. Wearmouth, J. Soc. Chem. Ind 
1942) 

*® “Dependency of the Stress-Strain Relationship for Rubber on the 
Rates of Stretching,’’ by F. E. Dart and E. Guth, Physical Reviews 55, 114 
(1939) 

*! W. C. Davis and H. K. Nason, unpublished data, Monsanto Chemica 
Lo 


32 ‘Improving the Creep Stress of Plastics,’ by N. A. deBruyne, Mover 


Prastics 1/4, 44-5, 77-8 (Mar. 1937 
#3 ‘Permanence of the Physical Properties of Plastic by J 
Mopern Prastics /7, 65-8, 84, &f 


Delmonte 


lrans. A.S.M.E. 62, 513-24 (1940) 
(June 1940) 

% “Factors Influencing the Creep and Cold Flow of Plastics by 
Delmonte and W. Dewar, A.S.T.M. Bulletin No. 112, 35-42 (Oct., 194] 


Mopern Prastics /9, 73-9, 110 (Oct. 1941 

*’ "Shear Strength of Molded Plastic 
A.S.T.M. Bulletin No. 114, 25-7 (Jan. 1942); 
80 (Sept. 1941) 

%* ‘Effect of Solvents upon Solid Organic Plastics by J 
Ind. Eng. Chem. 34, 764-70 (1942) 

” “‘Acid and Alkali Resistance of Plastics by J 
Piastics 20, 91-4, 146, 148 (Dec. 1942) 


Materials,”” by J. Delmont« 


MopERN P astics /9, 63-64 
Delmoate 


Delmonte, MoprERN 


* “Importance of Ethy! Cellulose,”’ by M. Demarest, W. P. Moeller and 


B. E. Cash, Mopern Priastics 2/, 101-3, 162, 164 (Nov. 1943 


* “Behavior of Plywood under Repeated Stresses,”’ by A. G. H. Dietz and 


H. Grinsfelder, Trans. A.S.M.E. 65, 187-91 (1943 

* ‘*Fatigue Resistance of Flexible Plastic Sheetings by F. W. Duggan 
and K. K. Fligor, Ind. Eng. Chem. 35, 172-6 (1943 

*! Durez Plastics and Chemicals, Inc.. Mopern Pvastics 20, 2 (Apri 


1943) 

‘Laminated Plastic Pipe for Chemicals by V. E. Enz 
Prastics 19, 58, 120 (Aug. 1942) 

‘3 ‘Basic Physical Properties of Laminates,"’ by P. M 
Pcastics 20, 91-102, 126, 128, 130 (Aug. 1943) 

“ ‘Mechanical Tests of Cellulose Acetate,”” by W. N 
A.S.T.M. 41, 1231-45 (1941); Mopern Pvastics /9, 57-62, 78 (Sept. 1941 

* ‘Mechanical Tests of Cellulose Acetate—Part II on Creep,”’ by W. N 
Findley, Proc. A.S.T.M. 42, 914-22 (1942); “Creep Tests on Cellulose 
Acetate, Mopern Prastics /9, 71-3, 114 (Aug. 1942 

“ **Mechanical Tests of Cellulose Acetate,”’ by W. N. Findley 
A.S.M.E. 65, 479-87 (1943); Mopsrn Prastics 20, 99-105, 138 (Mar 
1943) 

‘Relation between Repeated Impact and Fatigue Tests,"” by W. N 
Findley and O. E. Hintz, Jr.. Mopern Piastics 2/, 119-23 (Dec. 1943) 

“***Mechanical Tests of Macerated Phenolic Material,”" by W. N 
Findley, National Advisory Committee for Aeronautics, Advance Restricted 
Report No. 3F19 (June 1943) 

* ‘Effect of Light and Heat on Colcr and Deterioration of Viscose Acetate 
and Cuprammonium Fabrics,"’ by H. Fletcher and M. H. Houston, Textile 
Research //, 4-11, (1940) 

* “Plasticizers for Cellulose Acetate and Cellulose Acetate Butyrate 
by C. R. Fordyce and L. W. A. Meyer, Ind. Eng. Chem. 32, 1053-60 (1940 

5! “Dynamic Determination of the Elastic Modulus of Plastics,"’ by K 
Frélich, Kunststoffe 30, 10-12 (Jan. 1940). 

5? “Speed in Tension Testing and Its Influence on Yield-Point Values 
by L. W. Fry, A.S.T.M. 40, 625-36 (1940) 

58 “Engineering Properties of Plastics,” by F. B. Fuller, Mopern Pras 
Ties 20, 95-8 130 (June 1943). (Please turn to page 158) 


MopDeERN 


Field, MopeRn 


Findley, Prox 


Tran 


a4 





aa 





10 
SISTANT 
€D) 


: 





oaanhioel 


21 
21 


astics 
ibbers,”” 


astics,”” 
, 69-74 


on the 
‘5. 1141 


hemica! 
LODERN 


Imonte 
84, 86 


* by J 
1941 


Imonte 
, 63-64 


lmoate 
[ODERN 
lier and 
etz and 
Duggan 
April 
10DERN 
[ODERN 
, Proc 
. 1941 
r+W.N 
ellulose 


Trans 
} (Mar 


W.N 
3) 

W. N 
stricted 


Acetate 
Textile 


yrate,”’ 
(1940). 
; by kK 


falues,”’ 


« PLas- 
e 158) 











These Army-Nevy connector inserts 
were molded from Resimene 803A. 


In the design of World War II electrical 
equipment, space-saving is always an impor- 
tant consideration and, accordingly, electrical 
insulation spacing is often held to a minimum. 
As a result, arcing under severe humidity 
conditions is more likely to occur. 


Phenolic plastics, which have successfully 
met all other requirements for so many years, 
have relatively low arc resistance. In fact, 
none of the commonly used insulations which 
could be fabricated into finished parts with 
speed and economy were satisfactory. 


Resimene solves problem 


Fortunately, here is a solution to that 
problem: Resimene 803A, a cellulose-filled 
melamine-formaldehyde compound with the 
high arc ,resistance of a melamine and the 
moldability of a general purpose phenolic. 


Resimene 803A was developed specifically 
for AN connector inserts formerly molded 
from a general purpose phenolic. In tests of 
its arc resistance with ASTM D495-42 elec- 


How to solve arcing problems 


trode spacing at a current density of about 
ten milliamperes, it showed no breakdown 
after 2,000 flashes of one-quarter second 
duration ... while the phenolic formerly used 
breaks down under two or three arc flashes. 


Ce eS 


Most remarkable feature of Resimene 803A, 
however, is the fact that this very substantial 
increase in arc resistance has been achieved 
with practically no sacrifice of moldability. 


Mold shrinkage and after shrinkage are 
exceptionally low for a melamine material, 
and, as you would expect, water absorption 
is low and abrasion resistance high. 

Like all melamine materials, Resimene 
803A is allocated by WPB and is available 
only for direct military applications. Sam- 
ples and trial orders up to one hundred 
pounds, however, can be supplied without spe- 
cific allocation. 


Write: MoNnsANTO CHEMICAL COMPANY, 
Plastics Division, Springfield 2, Mass. 





The broad and versatile family of Monsanto Plastics includes: Lustron 
polystyrenes © Monsanto vinyl acetals ¢ Nitron cellulose nitrates 
Fibestos cellulose acetates * Resinox phenolic compounds ¢ Resi 

melamine compounds. Forms in which they ore supplied include: Sheets 
Rods * Tubes ¢ Molding Compounds « Castings © Industrial Resins 
Costing Compounds e Vuepok Rigid, Transparent Packaging Materiols. 
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TECHNICAL BRIEFS 


Abstracts of articles on plastics in the world’s scientific and engineering literature relat- 
ing to properties and testing methods. or indicating significant trends and developments. 


Engineering 


FORMING PROPERTIES OF VUL 
CANIZED FIBRE SHEET. C. A 
Hedges. Automotive Aviation Ind. 90, 40, 
64 (Apr. 1, 1944). Experiments were 
made to determine the best conditions for 
forming vulcanized fibre. The tests were 
made with lead-Kirksite dies. The final 
recommendations are as follows: 1) the 
vulcanized fibre should be soaked in water 
or steamed for 5 to 15 min. before pre- 
forming, 2) the piece must be held in 
shape until dry—heated tools are helpful, 
3) the formed pieces must be coated after 
drying to prevent warpage caused by sub- 
sequent moisture absorption, 4) cups may 
be drawn to a depth equal to the cup ra- 
dius, 5) corner radii should be held to a 
minimum of ene inch and 6) except for 
bending operations, fibre should not be 
formed if the thickness is more than 0.08 
inch. It is noted that the fibre will stretch 
but has very little tendency to shrink 


FLAMMABILITY OF PLASTICS 
H.R. Fleck. Fire 36, 82-3 (1943). Com 
pounds with open chain structures are 
easier to ignite than those with ring 
structures. Chemical reactivity de 
creases as molecular complexity increases 
Therefore, an increase in the degree of 
polymerization decreases the ease of ig 
nition. Depolymerization of some mate 
rials may occur at high temperatures re- 
sulting in an increase in flammability 
The probability of vapor ignition is in- 
creased in an atmosphere laden with 
plastic dust. Flash points of various 
solvents and plasticizers are given 


SAFETY MEASURES FOR USE OF 
CHLORINATED NAPHTHALENES 
AND DIPHENYLSININDUSTRY. L 
Greenburg. Ind. Bull. (N. Y. State 
Pert. of Labor) 22, 404-7 (1943). Many 
eases of dermatitis and several deaths due 
to liver damage were found in two cable 
plants using chlorinated naphthalenes and 
diphenyls, One plant used the materials 
dissolved in petroleum ether and toluene; 
the acneform dermatitis incident in 10 
months was 21 percent. The other plant 
used hot plastic material; the acneform 
dermatitis incident was 60 percent in 7.5 
months. It is recommended that the cold 
solvent process be used, that safe handling 
procedures be employed and that exposed 
workers be examined periodically 


FABRICATING WOOD AIRCRAFT 
“SKINS.” J.P. Taylor. Electronics /7, 
102-7, 391-2 (Apr. 1944). Techniques for 
utilizing radio-frequency heating in the 


128 MODERN PLASTICS 


fabrication of thin coverings such as wing 
and fuselage surfaces from wood and ply- 
wood are described. Details of mold de- 
sign for making curved and reinforced 
parts are given 


Chemistry 


METHYL ACRYLATE PRODUC- 
TION BY PYROLYSIS OF METHYL 
ACETOXYPROPIONATE. C.H 
Fisher, W. P. Ratchford and L. T. Smith 
Ind. Eng. Chem. 36, 229-34 (Mar. 1944) 
Contact and construction materials used 
in the pyrolysis of esters were investi 
gated to determine their effect on the 
production of methyl acrylate by the 
pyrolysis of methyl acetoxypropionate 
See MoperRN P tastics 20, 99 (May 
1943). 


Properties 


THERMOPLASTIC 
POLYSTYRENE. N. M. Foote. Ind 
Eng. Chem. 36, 244-8 (Mar. 1944 
Nomographs for calculating viscosity of 
polystyrene from data on parallel-plate 
compressions and from data on the filling 
of a capillary are given. The empirical 
equation giving apparent viscosities of 
polystyrene for low stresses as a function 
of absolute temperature is: In viscosity = 
40,000 

RT 
test methods involving a greater expendi 
ture of work are lower than those ob 
tained from tests involving low work in 
put. It is clear that elasticity is involved 
in this phenomenon, but whether the 
greater flow is caused by a slowly recover 
able elastic deformation or by some non 


FLOW OF 


30. Viscosities obtained by 


recoverable process is not clear 


MOLECULAR WEIGHT DETER 
MINATIONS OF CELLULOSE NI 
TRATES. E. Husemann and G. V 
Sehulz. Z. physik. Chem. B 52, 22 
(July 1942). The molecular weights of 
fractionated and unfractionated cellulose 
nitrates determined by the osmotic 
method. are compared with the intrinsic 
viscosities. The Staudinger constant is 
different for the fractionated and unfrac 
tionated samples. The constant also de- 
pends on the method originally used to 
degrade the cellulose. 


PLYWOOD CHARACTERISTICS 
DISCLOSED BY VIBRATION TESTS 
A. J. Yorgiadis and J. M. Robertson 
Aero Digest 45, 76-7, 80-1, 196, 198, 201 
2, 204 (Apr. 1, 1944). The damping 
capacities of plywoods are such that ply 


wood structures are more resistant to 
vibration than metal structures. Since 
the dynamic moduli of elasticity of ply- 
woods and wood differ greatly from their 
static moduli, computations of resonant 
frequencies of plywood structures must 
be based on the dynamic moduli. The 
damping capacity of plywood is greater 
than that of structural metals but less 
than that of plastics. A correlation was 
found between the damping capacity and 
dynamic moduli of plastics, plywoods and 
wood: the higher the modulus of a mate- 
rial, the lower is its damping. For the 
plywoods, the dynamic. moduli increase 
with specific weight. The damping 
capacity of plywoods does not vary greatly 
in the range of ply thicknesses ('/s to 1/s 
in.) and molding pressures (500 to 1500 
Ib./in.*) which were -investigated. Nor 
does the damping vary greatly between the 
woods (birch, gum and poplar) which 
were tested or with doubling of resin film 


WATER-VAPOR PERMEABILITY 
OF CERTAIN COATED FABRICS 
J. T. Stearn and A. S. Cooper, Jr. Am 
Dyestuff Rep. 33, 150-5 (Mar. 27, 1944 
Coating materials suitable for making 
cool waterproof garments should have a 
relatively high permeability for water 
vapor while preventing the passage of 
liquid water. The results indicate that 
several synthetic resins and cellulose de- 
rivatives should be satisfactory if they are 
not specifically compounded to make them 
too highly water resistant 


Testing 


THERMAL EXPANSION PROPER- 
TIES OF PLASTIC MATERIALS. R 
F. Clash, Jr., and L. M. Rynkiewicz. Ind 
Eng. Chem. 36, 279-82 (Mar. 1944 A 
simple dilatometer for determining the 
volume-temperature relations of plastics 
is described, and data are reported for a 
number of thermoplastic materials. Cubi 
cal expansion coefficients have been calcu 
lated below and above the observed trangi 
tion temperatures, and the effect of plasti- 
cizer addition on these properties is fe- 
ported. Polyethylene expansion 
characteristics similar to those of paraffin 
wax but appreciably different from those 
thermoplastics 


shows 


observed for the other 
studied 


THE DETERMINATION OF THE 
HARDENABILITY OF SYNTHETIC 
RESINS. H. Kappeler. Schweiz. Arch 
angew. Wiss. Tech. 8, 378-80 (1942). The 
time necessary to change an originally 
soft resin to a hard friable mass by placing 
a 20-micron thick film of the material 
over a heated metal tube maintained at 
a constant temperature, is taken as a 
measure of the curing or hardening time 
of the resin. For hardenable phenol and 
cresol resins and for hard shellac, the 
hardening time, ¢, is expressed by the fol- 
lowing equation: ¢ = ¢(7°-"), where 
T is the temperature and c and Jo are 
constants 
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PLASTICS DIGEST 


This digest includes each month the more important articles of interest to those 
who make or use plastics. Mail request for periodicals directly to publishers. 





General 


INTER-RELATIONSHIP OF PLAS- 
TICS AND CHEMICALS. J. W. Ray- 
nolds. Chem. Met. Eng. 5/1, 109-13 
(Mar. 1944). The basic chemical com- 
ponents and the production of commercial 
plastic miaterials are discussed. Similar 
information on raw materials, plasticizers 
and solvents is given. The following 
table on production of plastics, compiled 
by G. M. Kline and presented in a paper 
at the Cleveland meeting of the American 
Chemical Societ¥ on April 5, is based 
largely on statistics in this article: 


PRODUCTION OF PLASTICS IN MILLIONS OF 


POUNDS 
1044 
Plastic material 1940 1043 Est'd 
Cellulose com- 
pounds 
Nitrate 12 20 20 
Acetate 24 55 55 
Acetate butyrate | 
Acetate propio 8 32 34 
nate 
Ethy! cellulose 
Thermoplastic res- 
ins 
Polystyrene 2 4 4 
Methacrylate 3 37 5O (cap ) 
Polyvinyl 18 &3 108 (cap.) 
Coumarone, in : 
dene, etc. 36 55 5S 
Alkyds 100 100 100 
Thermosetting res 
Ins 
Phenolics 93 152 176 
Ureas 22 65 75 
Totals 308 603 700 (Approx.) 
Styrene monomer 15 350 405 


SYNTHETIC FIBERS AND THEIR 
FUTURE DEVELOPMENT. Am. Dy: 
stuff Rep. 33, 121-8 (Mar. 13, 1944). A 
Symposium of the American Association 
of Textile Chemists and Colorists, con 
sisting of the following articles: Nylon, 
R. A. Ramsdell; Acetate rayon, H. D 
Smith; Viscose rayon, F. Bonnet; and 
Vinyon, F. Bonnet. 


ARTIFICIAL FIBERS FROM COR- 
PUSCULAR AND FIBROUS PRO. 


TEINS. H. P. Lundgren and R. A. 
O'Connell. Ind. Eng. Chem. 36, 370—4 
(Apr. 1944), Proteins in general are 


potential fiber-building materials. By 
proper manipulation of proteins derived 
from surplus and waste agricultural and 
industrial commodities, fibers have been 
made with molecular orientation, strength 
and moisture-absorbing characteristics 
comparable with those of natural protein 
fibers. These fibers have been made with 
dispersing agents which are mild in com- 
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parison with those commonly used for 
commercial protein fibers. The agent, 
alkyl benzenesulfonate, not only serves as 
a solvent for proteins but alsointeracts in 
appropriate mixing proportions with pro 
teins to form complexes. 


Materials 


PLASTICS FROM WOOD AND FOR 
WOOD IMPROVEMENT. R. V. V 
Nicholls. Canadian Chem. 28, 163-5, 191 
(Mar. 1944). Plastic products derived 
from wood and the use of plastics to im- 
prove the properties of wood are discussed 
The topics covered are: pulp preforming 
and resin boards, chemicad modification of 
cellulose, lignin plastics, paper laminates, 
synthetic adhesives for 
new forming techniques and resin impreg 


resin plywood, 


nation of wood. 


LAMINATING PAPERS A. B 
Croup. Pacific Pulp & Paper Ind, 17, 18 
(Nov. 1943). The types of papers (rag, 
alpha, kraft and unbleached sulfite) used 
for lamination are determined by the 
application of the end product and by 
economic considerations. Rag paper is 
the best but it is also the most expensive 
Alpha paper is used where uniformity in 
appearance is essential and where trans 
parency and light colors are 
Kraft paper, the most widely used mate- 
rial, gives good mechanical and electrical 
properties. Laminated products made of 
special unbleached sulfite papers have 
superior mechanical properties. Bleached 
pulp papers give products of low strength 


desired 


but good appearance. 


Applications 
FLOW PROPERTIES OF CELLI 
LOSE ESTERS. C. J. Frosch. Bell 


Labs. Record 22, 269-72 (1944) The 
substitution of cellulose ester plastics for 
phenolic fiber in the telephone industry is 
considered. Cellulose acetate plastics 
change dimensions and shrink permanently 
when they are subjected to cyclic changes 
in moisture content. Cellulose acetat« 
butyrate plastics have a lower water ab 
sorption and greater resistance to flow 
than cellulose acetate plastics. Data are 
given in graphic form showing the flow 
properties and Rockwell hardness of cellu- 
lose acetate, cellulose acetate butyrate, 
phenolic fiber and polystyrene plastics in a 
comparative manner. It is concluded 
that cellulose acetate butyrate 
may be suitable as separators in place of 
phenolic fiber. 


plast ic 


METAL PLUS PLASTIC MAKES 
NEW AIRCRAFT FLOORING. Avia- 
tion 43, 130-1, 240, 243 (Apr. 1944 





Aircraft flooring made of high-strength 
canvas-base laminated phenolic plastic 
with aluminum inserts is described. The 
design consists of a flat sheet bonded to a 


corrugated sheet. The heel load of floor- 
ing weighing one Ib. per sq. ft. is approxi- 
mately 500 pounds. 





SYNTHETIC RESINS IN THE 
PAPER INDUSTRY. L. Klein. Chemi- 
-cal Industries 54, 364-7 (Mar. 1944). Res- 


ins must have the following properties to 
be suitable for use in paper manufacture: 
1) they must be water-soluble or water- 
dispersible, 2) they must lend themselves 
to application in the usual paper making 
operations, 3) they should be odorless, 
colorless, tasteless and non-toxic, 4) the 
cost should be low and 5) they must have 
suitable aging characteristics. Phenolic 
resins find a very limited application in the 
manufacture of paper because of their 
color and the difficulty of applications 
Polyvinyl alcohol is the only vinyl resin of 
interest in paper-making; it is used to in- 
crease the wet strength and for grease- 
The frea-formaldehyde and 
most 


proofing. 
melamine-formaldehyde resins are 
widely used to increase the dry and wet 
strengths and durability of paper 


Coatings 

MECHANISM OF SOLVENT AC 
TION. A. K. Doolittle Ind. Eng 
Chem. 36, 239-44 (Mar. 1944 Two 
principal equilibria are simultaneously 
operative in the solution of resinous sub 
stances, solvation-desolvation and ag 
gregation-disgregation. The rate of de 
solvation is substantially fixed at con 
stant temperature, but the rate of solva 
tion is a function principally of solvent 


threshold concen- 


concentration. The 
tration required to initiate the solution 
process diminishes to a constant minimum 
value as we ascend a homologous series of 
This called 
class threshold concentration,” 
and _ therefore 


solvents. minimum value, 


is inde 


pendent of the diluent 
serves as an absolute comparison of dif 
solvents for a given 


ferent classes of 


resinous substance. The aggregation-dis 


of the _ solute 


gregation equilibrium 
macromolecules depends on the solvation 
desolvation equilibrium, since disgrega 
tion results when the ‘‘active centers’’ are 


solvated. 


ZINLAC—SHELLAC SUBSTITUTE 
R. V. Townsend and C. G. Harford 
Chem. Ind. 354, 359 (Mar. 1944). A shel 


lac substitute made from zein, derived 
from corn gluten, is This 
varnish is soluble in denatured alcohol and 
resembles shellac in many of its properties 
It is being used as a label varnish and a 
It i$ less perme- 


described 


priming coat on metals. 
able to moisture than shellac and has ex- 
cellent electrical This sub- 
stitute meets the requirements of the new 
Federal Specification for Shellac Varnish 
Replacement. 


properties 
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1+ Positive Mold Alignment 


2-Rapid Die Change-over 








INJECTION MOLDERS refer THE H-P-M 


STRAIGHT-LINE HYDRAULIC MOLD CLAMP 


We want to talk about a design that has been 
standard with H-P-M injection molding ma- 
chines for ten years—the H-P-M straight-line 
hydraulic mold clamp. 


This simple and positive means of sealing 
mold halves has been accepted by both 
molders and machine builders. The advan- 
ages of the hydraulic clamp are legion. No 
other design so ideally fits the requirements. 


Let's elaborate on just one of the advantages 
of the hydraulic clamp—“‘Rapid Die Change- 
Over.”" No adjustments are necessary to 
install molds of different thickness. The 


clamp ram advances until resistance is met, 
and this may be anywhere within the limits 


What could be simpler! 


of the ram travel. 





-3+Minimum Platen Deflection 


4+ Smooth, Fast Clamp Action 


5+ Automatic Slow Down 


6: Positive Overload Protection | 














Other advantages of the H-P-M straight-line 
hydraulic mold clamp are equally impor- 
tant. Write today for Bulletin 4309 
describing H-P-M “All-Hydraulic’’ injec- 


tion molding machines. 


THE HYDRAULIC PRESS MFG. CO. 
Mount Gilead, Ohio, U. S. A- 


District Sales Offices: New York, Syracuse, Detroit and Chicago 
Representatives in Principal Cities 


















Uo!’ Petals idenls 





Copies of these patents are available from the U. S. 
oe Office, Washington, D. C., at 10 cents each 











HINGE CAP. R. P. Magnenat (to Waterbury Companies, 
Inc.). U.§. 2,342,477, February 22. A container having a pair 
of molded plastic lugs around the rim for supporting a cap. 


ALLYL POLYMER. G. W. Hooker, S. C. Stowe and S. M 
Stoesser (to Thiokol Corp.). U. S. 2,342,582, February 22. A 
polymerized reaction product of au alkaline tetrasulfide and an 
allyl compound. 


GASKET. H. B. Denman (to Detroit Gasket and Manu- 
facturing Co.). U. §. 2,342,647, February 29. A bearing seal 
gasket formed of a continuous strip of thin cork convoluted and 
compressed into a coil, and bonded with a synthetic thermosetting 
resin 


SOUND RECORD. H. Mediger (to Alien Property Custo- 
dian). U. S. 2,342,679, February 29. A phonograph record 
composed of a synthetic linear condensation product having 
crystalline structure. ¥ 


REED. A. Brilhart (to Arnold Brilhart, Ltd.). U.S. 2,342, 
836, February 29. A reed for wind instruments, composed of 
molded plastic. 


LAMINATED STRUCTURES. E. L. Vidal (to Vidal 
Research Oorp.). U. S. 2,342,988, February 29. Laminated 
articles comprising several sheets joined with a plastic bonding 
agent are formed by placing them upon a rigid mold at one point 
of contact and subjecting them to fluid pressure until the material 
has assumed the form of the mold, after which the resin is set 
with the aid of heat. 


THIO-PROTEIN. O. Huppert. U. S. 2,343,011, February 
29. A plastic material is formed by boiling and agitating a 
mixture of zein, aqueous ammonium sulfocyanide solution and 
monochloracetic acid. 


FRAME. W. I. Adelman. U. S. 2,343,037, February 29. A 
window frame made from sections of thermoplastic organic mate- 


rial fused and rigidly united. 


TUBES. W. F. Stahl. U. S. 2,343,096, February 29. A 
hollow paper tube is coated with a thermosetting resin which is 
cured by passing through a heated die. 


FIREPROOFING. H. Hopkinson. U. S. 2,343,186, Febru- 
ary 29. A liquid composition, comprising a fumber of water- 
soluble salts, at least one of which is a fireproofing agent, capable 
of reacting to form a water-insoluble fireproofing salt, this salt 
then being dissolved in a water-insoluble plasticizer for plastic 
material 


oe 
? 


EMBOSSING. J. G. Kinlein. U. S. 2,343,f91, February 29. | 


A hot stamping die and counter are prepared by sinking char- 
acters to be embossed in a die, pressing a thermoplastic counter 
material, and thereafter relieving the face of the die about the 
characters to provide clearance between die and counter. 


MOLDED ARTICLES. E. E. Sawyer (to Canal National 
Bank of Portland). U. S. 2,343,330, March 7. An article is 
prepared from a mixture of resin and fibers in a liquid vehicle by 
suction-forming flat blanks on forming dies, removing the blanks, 
drying and molding under heat and pressure. 


PROJECTILE. R.G. Thompson. U. S. 2,343,344, March 7 
A projectile comprising a cylindrical body having a bluntly 
pointed end and a windshield made of rigid thermosetting 
plastic material 





HOLLOW VESSEL. L. Nast (to United Plastics Corp 
U. S. 2,343,470, March 7. A hollow vessel composed of organi 
thermosetting resin which is solid and heat resistant at elevated 
temperatures 


ADHESIVE. H. H. Harkins (to United States Rubber Co 
U. S. 2,343,551, March 7. An adhesive comprising rubber, a 
soluble phenol-aldehyde resin and lead chromate in an organi 
solvent. 


DECORATIVE COMPOSITION. W. M. Gearhart (to East 
man Kodak Co.). U. S. 2,343,658, March 7. A decorative 
thermoplastic molding material having a nacreous appearance, 
consisting of a mixture of a synthetic resin with a cellulose 
organic acid ester and a plasticizer 


PLYWOOD. D.G. Birmingham (to Harbor Plywood Corp 
U. S$. 2,343,740, March 7. A hot-pressed laminated product 
comprising a wood veneer to which is bonded a loosely matted 
fibrous sheet having a thermosetting resin diffused throughout, 
which when cured gives a smooth hard surface completely mask 
ing the wood grain 


ROPE STRUCTURE. M. C. Dodge and N. R. Axelsson (to 
Columbian Rope Co.). U. S. 2,343,892, March 14. A stranded 
rope structure is prepared by twisting several yarns of a synthetic 
thermoplastic resin into strands which are twisted into a rope, 
immersing the rope in a liquid bath which is heated to a tempera 
ture sufficient to soften the yarns and finally cooling to set the 
twisted yarns. 


MOLDING. W. W. Rowe (to Cincinnati Industries, In 
U. S. 2,343,930, March 14. A laminated textured article is pre 
pared by pressing a creped paper impregnated with resin 


FURFURYL ALCOHOL-FORMALDEHYDE RESINS. M 
T. Harvey (to Harvel Research Corp.). U. S. 2,343,972-3, 
March 14. A fusible resin is prepared by reacting a mixture of 
furfuryl alcohol, formaldehyde and an acidic agent in such pro 
portions as to give a pH of 1.5 to 3.5. 


SHEET eee L. C. Hosfield (to National Carbon 
Co., Inc.). U. S. 2,348,975, March 14. Films and sheets of 
thermoplastic resin are welded by passing 2 sheets past a heat 
sealing station. 


PLASTIC EYELETS. C. D. Knowlton (to United Shoe Ma- 
chinery Corp.). U.S. 2,343,982-3, March 14. Plastic eyelets are 
set by placing the waked through a hole, and heating the end with 
a tool so as to flange the edge, which on cooling maintains the 
eyelet in position. 


TEXTILE. E. W. Rugeley and W. M. Quattlebaum, Jr. (to 
Carbide and Carbon Chemicals Corp.). U.S. 2,344,002, March 
14. A textile fiber is prepared from the copolymerization of a 
vinyl halide with a vinyl ester containing a butyl tin salt of lauric 


acid as a stabilizer. Ve 
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- When Duty Whispers Low, “Thou Must!” 


rgani 
‘vated 
Co 
eT, a 
gan 
bbe : nations of this earth are waging in the cause of {reedom. Their exploits, their valor, 
East - | qlife and death struggle with those forces of evil _ their courage. bring tears to the eye and exaltation 
ative - _~ bent on the of man's est treasure— to the soul. These tine young people—soities, as they 
wr 4 learned dis- 
ance “ freedom. times during this the most were referred to by our enemies—have 
a "| . 4 mastered t ies, have forged a unity 
ulose . fing war of all time. destiny has tested, through fre , have master ac 
end ordeal, three of the four champions of liberty. that gives notice to gil of the stuff of which Democ- 
racy is made. 
isis ji re! That hour 


Take China: the barbaric Japanese have all but 
destroyed her material wealth, not to forget for 4 And now the hour © ate 
duct moment the millions of Chinese who have been when the finger of destiny points at us, at merica. 
itted wantonly killed by land ond air attack. Cities de- Will we, the greatest nation of all, meet our crisls o* 
lout, stroyed, huge parts of their homeland under the our brave allies? Will we. soldier AND civilian. 
ask despot's heel. millions enslaved without benefit of be united there on the peocthes of a 
aid or even comfort. China has withstood every tric! Europe? The next hundred days will write istory 
—supreme in her hour of travail—hoping. praying for a hundred years to come. Can a nation of free 
| (to and fighting Truly destiny has ageless men, who enjoy free speech, forget petty things for 
ded China as on of its very OW. these hundred days of crisis and UNITE in spirit 
; Britain almost at ae rr tp meet cue test? COD. 0 Oe 
aap ye Dunkirk! Proud ats or Republicans. rich or poor, 


etic 
can we be 


Pe, ney's end. Unarmed 
_— ned. 300,000 soldiers of the Empire brought home Americans, united as never before in our glorious 
the in the face of incredible » folks back 2 This is more than a battle for beachheads. 
home. And then. that immortal “Blood, Sweat and This is the real test of a system of government that 
Tears” promise of the wars greatest symbol— =the world has been waiting for. Can we forget, dur- 
, Churchill. England looked squarely at the finger ot ing this short but crucial period, every thing but one 
¥. destiny and throug unity unparalleled met the  _ that we are United Americana’ God grant us. ALL 
ong cibat we qiedom 10 see, the eaurase °° Dew 


rp 
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ite in one glorious effort for 






issue and in all her 
M pinnacle of her greatness. the itis! 1s wall 
9 oni at ae ee ay our Country! 
: the gates of the city, ot the os tt Y Destiny has saved us until last, and history will 
record these next hundred days a8 ¢ period in 










conquered, het cities in of 
Russia dared to look at record theta victory will have been, geiere" 
e unselfish unity. Can 


her men Gee or 

oe Sestiny pointed ber way, and. DY or by a profound, , 
her soldiers, her men and Women, circumetanisiost grect obstacle humbly. romans 
children—eaved Moscow and 8c¥ we moet jeaid, but, most important of ill Gi 1G 


ever in the pages of Risto meet it? 
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Our Youth Replies, We Can! 
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2 as met and conquer when iny ORPORATION 
h placed their very existence in the balance. THE HARRISBURG STEEL C 
= hat about the eatest of these America? Manufacturers of Seamless and Drop - Forged Steel Products 
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Symbols of Freedom 

















Musket and Powder Horn, 1775 ... the soldier who carried these in the revolutionary war 
helped make America free. Perhaps he loved freedom . . . although it is possible that he took up 
arms because of a recruiting poster of the period which promised: “A bounty of TWELVE dollars, 
together with SIXTY dollars a year in gold and silver on account of pay?’ 









United States War Bonds, 1944 . . . purchase of these to the limit of your resources will 
help keep America free. If more than patriotism or love of freedom is needed, there is that “bounty 
of TWENTY-FIVE dollars on every seventy-five dollars invested in the finest “securities” on 
the market today. 













Allied Products Corporation and its divisions, Richard Brothers and 
Victor-Peninsular, in Detroit and Hillsdale, Michigan, are making pre- 
cision parts for guns, airplane engines and other matériel of war. They 
also make the original, patented R-B interchangeable Punch and Die; 
sheet metal dies; plastic molds, jigs and fixtures, cold forged parts; and 
other special products. All four plants have now added a star to their 
Army-Navy “E” pennants. 


ALLIED PRODUCTS CORPORATION 
Executive Offices; 4646 Lawton Ave., Detroit 8, Michigan Let’s All Back The Attack 























Sea-going electrical 


eables stay in the 


fioht aided by a 


radically new type 


of plasticizer 


PARAPLEX 
7 


HE ability of a battleship crew to fight as a coordinated 
 bysam depends upon the miles of cables that carry messages, 
power and light to every battle station aboard ship. Extremes 
of heat and pt 1, moisture, gasoline and oil are enemies of this 
nerve system, constantly attacking the insulation on the cables 
and impairing their efficiency. 

Keeping cables tough, yet permanently flexible, from the 
Arctic to the Equator is a job for ParapLex G-25, a new syn- 
thetic resin and the first to combine all of the specialized plasti- 
cizing needs for electrical shipboard cables. 

PaRAPLEX G-25 is an outstanding plasticizer for polyvinyl 
chloride, the vinyl copolymers and Buna N type synthetic 
rubbers. 
coatings for fabrics and food packaging, 
be improved with ParapLex G-25, 


Aircraft gaskets, caulking and sealing compounds, 
can linings...all can 

If you have a problem in which the outstanding properties, 
listed in the accompanying box, are vital, write today for details 
and testing samples of ParapLex G-25, 


3 awards to The Resinous Products 
& Chemical Company and its associ - 
ated firms, Rohm 


and Charles Lennig & Company. 


& Haas Company 


THE RESINOUS 
& CHEMICAL 


WASHINGTON SOU ARE, PHILADELPHI 4 





PRODUCT 
COMPANY 


Advantages of Compounds 
Plasticized with 
PARAPLEX G-25 
vasoline 


a 
Resistance to oils, 


and water 


Heat stability and low vola- 


tility 
No plasticizer migration 
Low flammability 


Good low temperature flexi- 
bility 


Excellent resistance to ultra- 


violet 


Very low heat deformation 


Good electrical properties 


- Ease of extruding and calen- 


dering 


PARAPLEX is atrade-mark, Rea. U.S. Pat. ¢ 


Mi. 
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TERMINALS 


THE MOST ECONOMICAL METHOD 


HE MULTI-SWAGE terminal pins parts from flat stock or rod without cutting 

shown above cost the buyer but a frac- away metal, either externally or internally. 
tion of the price he formerly paid for similar © MULTI-SWAGE lends itself to accurate, 
parts made by another method. Further- high-speed, high-volume production. Our 
more, the MULTI-SWAGE pins are gang- esearch and Development Division will 
assembled in one operation. With the gladly estimate the cost of producing your 
machined parts, each individual terminal small,solid or hollow, cylindrical metal parts 
was spun in separately. This saving of time by MULTI- 
and money is tremendously important to the DM yp “a SWAGE 
manufacturers of war equipment. It will be | 
equally important in readjusting manufac- - © 
turing cost to meet post-war competitive These are typical 


5" Multi-Swage’’ prod- 
conditions. i . ucts. This process will 


turn out large volume 


The BEAD CHAIN MULTI-SWAGE 2” na speedily while 


taining close tolerances 


PROCESS automatically forms small metal accurately. 


i) toe 


Back the Attack multi-swage Buy War Bonds 


THE MOST ECONOMICAL METHOD OF PRODUCING SMALL : PROCESS —_ METAL PARTS TO CLOSE TOLERANCES WITHOUT WASTE 


THE BEAD CHAIN MANUFACTURING COMPANY 
MOUNTAIN GROVE STREET, BRIDGEPORT 5, CONNECTICUT 


MODERN PLASTICS 








YOUR BLUE PRINT IN P 





ntricate molding patterns are to our liking—especially those 
projected with molded-in metal parts. War's requirements 
have greatly sharpened our plastics know-how and have 
greatly increased our injection, compression and transfer 
molding facilities. At Consolidated, your idea travels fastest 
over the shortest distance between print and product— 
for ours is an all-under-one-roof service. Inquiries invited. 


New York — 1790 Broadway 


* 
Bridgeport — Rocky Ridge Drive Co ni oy 0 | i d a : e a 


Cleveland — 5713 Euclid Ave. 


MOLDED PRODUCTS Cotmoraiion 

Detroit — 2970 W. Grand Bivd. 
= 309 CHERRY STREET, SCRANTON 2, PA. 

Chicago — 549 W. Randolph 51. 

















By supplying industry with safety 
goggles, Bausch & Lomb Optical Co. pro- 
tects American workmen from eye injury 
and promotes sight conservation. 

By commissioning Auburn Button 
Works to mold the plastic frames, Bausch 
& Lomb protects smooth and uninter- 
rupted production and assembly of the 
finished goggles in their plants. 

Like many leading users of plastic 
parts, they know that they can rely on 
Auburn to handle their requirements with 
the same standards of workmanship and 
inspection they themselves maintain. 

Sixty-eight years of devotion to plastic 
molding, has given Auburn the engineer- 
ing skill, the facilities and the personnel 
to meet and solve the most exacting prob- 
lems in plastic molding. 

Our organization is so set up that we 
are ready to work with you in any way 
you desire—to take over entire responsi- 
bility from design to delivery or any- 
where in between. 

If plastics have any part in your prod- 
uct now or in the future, see how Auburn 
can help you. 


PLASTIC PRODUCTS: AND 34 27¥igae 


Custom Molding by Compression or Transfer 


wean naone commen AUBURN BUTTON WORKS 


Extruded Viny! or Acetate Tubes and Shapes 
INCORPORATE D 


FOUNDED IN I1876- auBuRn,Nn.yY. 





Speaking of BONDS... 
















THE 5th WAR LOAN DRIVE IS ON! 






























GLASS BONDED TO VINYLITE* 


ALUMINUM BONDED TO VINYLITE 





“® BRASS BONDED TO ALUMINUM 





VINYLITE BONDED TO BRASS 


MAGNESIUM BONDED TO VINYLITE 





— WOOD BONDED TO MAGNESIUM 


> VINYLITE BONDED TO WOOD 





*VINYLITE IS THE REGISTERED TRADE MARK OF 


BUILD FOR SECURITY 
STEEL BONDED TO GLASS 
VINYLITE BONDED TO STEEL 
PRESDWOOD" BONDED TO VINYLITE 
BAKELITE” BONDED TO “PRESDWOOD 
VINYLITE BONDED TO “BAKELITE” 
Actual Photograph CARBIDE AND CARBON CHEMICALS CORPORATION 





BUILD FOR PERMANENCE 
with 


CORDO-BONDS 


CORDO CHEMICAL CORPORATION - 34 Smith St., Norwalk, Conn. 


INDUSTRIAL COATINGS + FINISHES + INDUSTRIAL ADHESIVES 

















64. YEARS OF PROGRESSIVE PIONEERING... 
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A lot of water has fowed over the dam since 
the first Royle Extruder was introduced sixty- 
four years ago. In 1880—and during the 
following decade—an impenetrable veil of 
secrecy existed. No extruder had ever been 
seen in operation nor had any report on 
production achievements ever been received. 


That veil of secrecy is gone. In its place has 
come a spirit of wholesome cooperation. 
This cooperation makes it possible to design 


JOHN ROYLE & SONS 


EXTRUSION MACHINES SINCE 


PIONEER BUIEDERS OF 


Continental Europe 


Heme Office Akron, Ohie 
James Day iid B.A. Davie J. W. VanRiper J. C. Clinefelter 
Lenden, Sherweed 2-8262 University 3726 


140 MODERN PLASTICS 








Royle Extrusion Machines to meet the spe- 
cific requirements of the application involved. 
As always cooperation produces maximum 
results. 
Today, Royle production is devoted to the 
requirements of the Armed Forces. New 
applications of extrusion processes are be- 
ing developed. These new processes hold 
romise of new and better products when 
Vulliey has been won. 








PATERSON 
N. J. 


PATERSON 3, NEW JERSEY 
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FOR PRODUCTION LINES OF THE FUTURE 
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Production lines of tomorrow 
that exist only as blue prints 
today will include long lines of 
LAKE ERIE Hydraulic Presses 
that have proved their mettle 
during peacetime competition. 


FP , 
LAKE ERIE ENGINEERING CORPORATION + BUFFALO 17, NEW YORK 
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No. 20—/for large pills 

and wide range of shapes 

and sizes; withstands 

100-ton preforming load. 
No. 10—primar- 
ily for cylindrical 
shapes, esther solid 
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or perforated; 
withstands 25-ton 
preforming load. 


MODERN PLASTICS 


MANY SHAPES 
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* Pills produced by Defiance Plastic Preforming Presses eliminate many a 
production “headache”— because these pills are highly uniform in weight 
and density. 

Preforms in great variety of shapes and sizes can be produced. Weights 
of tablets can be rapidly changed — without even stopping the machines. 

Designed for greater efficiency in operation. Defiance Machines reduce 
cleaning time. Die costs are cut to a minimum. Positive alignment of punch 
and die means long life. Easy to change colors. Enclosed operating 
mechanism means cleaner material...and cleaner oil for longer machine 
life and less down-time. Speed up your plastic preforming with Defiance- 
engineered efficiency and dependability. Write for more facts. 

Defiance Machine Works, Inc., Defiance, Ohio. 


DEFIANCE 
Plastic Preforming Presses 
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THIS yop is No SNAP! 


Examine this thermostatic switch base for an 
electric refrigerator, and you'll see that it poses 
a nice problem. You'll appreciate the difficulty 
of building a mold for a part having so many 
horizontal and vertical surfaces. 

In this job, tolerances run as close as .004”, 
with clean, sharp corners where they should be— 
or smoothly rounded where such a finish is called 
for. It’s a pretty demonstration of plastic molding 
art, as carried on by General Industries. 

Not all molded plastic jobs are so tough. But 
when they are, you can depend upon our engi- 
neers to design molds that will deliver smooth, 
clean and accurate work. 

That's the result of a lot of experience with 
plastic materials and mold-making. It’s the result 


of being able to analyze a proposed plastic part 





in relation to its functions, the characteristics 
required, the most suitable type of material, and 
the best, quickest and most economical way to 
mold it. 

So— when the war pressure is off, and you have 
a problem in plastics, the chances are we can 
help you. We've the plant, the presses, but, above 


all, the ability and experience. 


THE 






ENERAL 


NDUSTRIES 
COMPANY 


MOLDED PLASTICS 


Molded Plastics Division © Elyria, Ohio 


Chicage: Phone Central 8431 Milwaukee: Phone Daly 6818 
Detroit: Phone Madison 2146 Philadelphia: Phone Camden 2215 

















In the Laboratory TODAY... in production TOMORROW 


In Emery’s Laboratory are many new products. Among them are two which 


will be particularly interesting to the manufacturer of plastics. 

A new process, developed and engineered by Emery, makes possible the 
commercial production of two acids... azelaic and pelargonic, and their 
derivatives. All of these have been comparatively unknown outside of the 





laboratory. One of these, a short chain dibasic aliphatic acid, reacts with 
WW monohydric alcohols to form relatively high boiling esters. It combines 
with glycerine and other polyhydric alcohols to form soft alkyd resins. 

The other is a mixture of short chain, low molecular weight, monobasic 





aliphatic acids, in which pelargonic acid predominates. Its esters are, in 
AZELAIC ACID C;H,.(COOH), 


Melting point 90°C. 2 : . Sa 2 
Combining weight 93-95 acids. This suggests their application as plasticizers. 


prewren aie slight © spo ; We realize that you will not order a carload of these new acids because of 
PELARGONIC ACID C.H,;WCOOH 


Melting point* Below O0°C. 2 ; “¢ ‘ 
Combining weight 145-155 particularly with reference to low temperature plasticity, or if you would 


Solubility (water) sparingly hot like to examine them in your own Research Department, just let us know. 
Solubility (alcohol) soluble . y , 
Rte quest tnttien extttes bow we In the near tomorrow, we will produce these on a large scale to supply you 


Os Cece low Geelearter weight quite. with new raw materials for better plastics. 


SAN EMERY —EINDUSTRIES.- 


STEARIC ACID - OLEIC ACID - ANIMAL AND VEGETABLE FATTY ACIDS 


general, more compatible with resins than esters of higher molecular weight 


these comments ... we couldn't ship it to you if you did. But if you are 
interested in the tests made by our laboratory on these new acids and esters, 











4300 CAREW TOWER + CINCINNATI 2, OHIO 


Igy st New York Office: 3002 Woolworth Building, New York City + New England Office: 187 Perry Street, Lowell, Mass. 
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PLASTICS CORPORATION 


The Progressive Name in Plastics 
1431-35 Hubbard Street 
Chicago 22, Illings 

Cane 
Plant No 















* Laboratory experiment with plastic im- 
pregnated paper under heat and pressure. 











Hummel-Ross manufactures Kraft 
Board and Paper. 300 tons of it 
daily. War has brought countless 
new uses for our products. Many 
discovered through our own com- 
plete research and laboratory facili- 
ties. Today we are sparing no ex- 
pense in laboratory research on the 
uses of our products for the post-war 


world. 


Because plastics loom so large in 





tomorrow’s schemes, we are tripling 
our laboratory facilities for research 


in the plastics field. 


Originators -- Creators 


ST. | 
iL 
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e @ e For the men of vision who 
look ahead and pian the “Shape of Things 
to Come” . . . revolutionary Ideas today per- 

haps, but practical advancements tomorrow that © 
will fill the essential needs of a rebuilding post-war 
world . .. New Ideas . . . New Purposes and Applications 

. . » New Products . . . and of basic prime importance, new 
materials with which to build them. 

RESIN FIBRE PLASTICS possess the qualities that supply 
the answer as to what materials to use . . . for the problems 
of today, and an encouraging inspiration for the products yet * 
buried in blueprints. In RESIN FIBRE PLASTICS you will 

find a plastic improved in diversified adaptability . . . high 

physical property values . . . pliability of formulation . . . 

the solution of difficult contours . . . All potentialities 
toward the ever-increasing usefulness of plastics . . . 
especially RESIN FIBRE PLASTICS. We will be glad 

to share our technical facilities with your prob- 


lems . . .Write and tell us what they are. 


We will be hidaey to coupadein. Today an Idea...Tomorrow a Product 








LICENSING MANUFACTURERS 
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NEW MACHINERY AND EQUIPMENT 





*% CHRONOTROLS, A LINE OF INSTRUMENTS DE- 
signed, to enforce any desired heating or cooling program, have 
been introduced by Wheelco Instruments Co., Chicago, III. 
These instruments employ an electronic principle of effecting 
temperature control and provide completely automatic tempera- 
ture regulation regardless of the changes in temperature re- 
quired for a given process or application. Offered in 25 models, 
Chronotrols include 10 for proportioning control and others for 
2-position ‘‘on-off"’ and 3-position ‘‘on-intermediate-off’’ control 
for high- and low-temperature applications 


*% ONE OF THE LARGEST HYDRAULIC PRESSES EVER 
built for powder metallurgy has been completed by Hydraulic 
Press Mfg. Co., Mount Gilead, Ohio. Although designed for 
briquetting powdered carbides of tungsten, titanium or tantulum 
for carbide cutting tools, dies and inspection gages, the press is 
also suited to other powderetl metal forming which requires the 
application of high pressure from 2 different points. It will exert 
a 1500-ton downward acting force and a 1000-ton horizontal act 

ing force. It is completely self-contained, being equipped with 2 
radial hydraulic pumps to generate the operating pressure. The 
pumps are connected to a 30-h.p. double-end-shaft electric motor. 
Operation is automatic with an electric pushbutton starter and 
automatic predetermined pressure reversal. 


*% IN COMBINATION, THE DoALL ELECTROMAG- 
netic chuck and the DoALL selectron, a new current rectifying 
and demagnetizing unit, are said to improve and ease difficult 
grinding operations, by bringing under the operator's control the 
amount of magnetic pull of the chuck holding the work to be 
ground. The selectron uses electronic power to control the flow 
of magnetic pull in the chuck and to demagnetize the chuck 
when the work is to be removed. The chucks are available in 
2 sizes—the 6 X 18-in. size of 125 watts and the 8 X 24-in. of 175 
watts—and both can be operated with either 110- or 220-volt d.c 
input. The selectron is available in 120- or 220-volt a.c. input 
and 220-voit d. c. output, of 175 watts. Both chuck and selec- 
tron are manufactured by Continental Machines, Inc., Minne 
apolis, Minn. 


*% NO RATIO CHARTS, REFERENCE TABLE, OR MEN- 
tal calculations are necessary for counting small parts when the 
new double ratio scale, Type 1133-C, offered by Howe Scale Co., 
Rutland Vt., is used. It is said to be especially adapted for this 
work because of the unusually high sensitivity provided by a 
third pan attached to the lower beam lever. This is designed 
for use with the high ratio pan only and provides a ratio of 





10:1 between the two pans, the sensitivity of this combination 
being more than ten times greater than that between the plat- 
form and the regular 10:1 pan. These scales are obtainable 
from Howe in two regular ratio combinations: 100; 1—10:1— 
10:1, and 99:1—9:1—9:1. On special order other ratios can be 
supplied. They have a total counting capacity of 40 Ib. and a 
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total weighing capacity provided by two beams of 20 Ib. xX 1 
ounce. A target-type flush indicator is claimed to eliminate 
parallax and provide easy ‘‘over and under’’ determination. The 
platform measures 8*/, in. in diameter and is beaded to hold a 
scoop 19'/; by 10 by 6 inches. Over-all height and length of this 


scale are 27 in. and over-all width is 15 inches. 


*% A NEW VOLTAGE HOT KNIFE FOR CUTTING AND 
trimming rubber substitutes is being manufactured by Sta 
Warm Electric Co., Ravenna, Ohio. This knife can be used like 
a putty knife in welding or forming a bond on synthetic rubber 
coated wires. When heated, it can be readily formed to any 





curvature without rupture. The blade metal which has an efi 

cient length of about 2'/, in. is very tough and can be sharp 
ened to a cutting edge. The knife is operated from 100 Va.c. 60 
cycle current supply drawing 250 watts maximum. Blade tem 
perature is controlled from approximately 250 to 1200° F. by 
means of a rheostat having 150 steps of control. As its capacity 
is somewhat limited, the knife should not be used for cutting 
through heavy masses of cold material, but for trimming or inter 

mittent work which will not dissipate the generated heat too 
rapidly 


*% ACCORDING TO ITS MAKERS, KNU-VISE, INC 

Detroit, Mich., the redesigned Knu-Vise toggle-action clamp, 
Model KP 830, is the strongest clamp of its size on the market 

When closed, the clamp assumes a horizontal] position and both 
bar and handle are in a straight Jine, close to the working level 
The resultant overhead clearance permits movement of work 
The vertical spindle is located in a U-shaped bar or channel for 
positioning in a horizontal direction to suit the particular job 
The clamp measures 4*/, in. in over-all length, and 1°/, in. in 
height when closed. 


*% A FLEXIBLE SANDING PAD WHICH CAN BE DE- 
tached from the machine simply by pulling out a latch is an out- 
standing feature of the new Sterling 1000 electric portable sander, 
manufactured by Sterling Tool Products Co., Chicago, Ill. Es 
pecially designed to cover the entire range of abrading from 
coarse sanding to lapping and finishing, this sander is said to pro- 
vide fast, precise, uniform cutting on wood, metal and plastic 
The flexible sanding pads are intended to conform to convex or 
concave surfaces of moderate curvature, and special pads for 
unusual contour sanding or rubbing are also available 
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INTRICATE 
MOLDINGS... 


LARGE SIZE 
MOLDINGS 


This Minneapolis-Honeywell ther- 
mostat cover is a good example of 
large work, re-designed for Auto- 
matic Molding. 

Production was speeded up. Parts 
are identical, uniform, accurate. . 
require less finishing, cost consider- 
ably less to produce. 


BIG PRODUCTION 
LOW COST 


Esterbrook Pen Co. formerly pur- 
chased these little caps. Rejects and 
inaccuracies were a problem. An 
investment of $7,000 for Stokes Auto- 
matic Molding Machines and molds 
is saving this company an approxi- 
mate $11,000 per year in the cost of 
these moldings. 


~FUStok 


For War Production and 
Post-War Competition 








AR-PROVED through the production of thou- 

sands of different plastics parts to the most 
exacting government specifications — the Stokes 
Completely Automatic Molding Machine offers 
post-war economies no executive can afford to 
overlook. 

For it permits him to make the plastics parts he 
needs, as he needs them, right in his own plant 
by a completely automatic method requiring only 
a minimum of skilled labor, and at savings which 
many times have paid for the entire investment 
in a matter of months. 


* 
AUTOMATIC MOLDING SAVES 


the steel and labor that go 

into a large conventional 

mold. 

Output per cavity is high 
- up to 10,000 or more 

moldings per week. 


Parts are produced as 
needed. There are no large 
inventories, therefore . . . 
no inventory losses. 


There are no human errors 
to contend with ... parts are 
of highest quality, always. 


o 
LET US MAKE A COST STUDY FOR YOU 


It is none too soon to investigate Automatic Mold- 
ing for many parts that will go into your post-war 
products. Stokes engineers who pioneered Auto- 
matic Molding have helped many manufacturers 
apply it to the solution of their individual problems. 

Use this special Consulting Service . . . to tell you 
quickly whether parts are suitable for automatic 
molding, to accurately estimate costs, and to help 
you in automatic mold design. 


F. J. STOKES MACHINE COMPANY 
6032 Tabor Road Olney P. O. Philadelphia 20, Pa. 


Representatives in New York, Chicago, Cincinnati, St. Louis 
Pacific Coast Representatives + L.H. Butcher Company, Inc. 


Automatic Molding saves 
labor ... machines are com- 
pletely automatic. 

Molding time is saved... 
cycles are reduced 50% or 
more in many cases. 
Molding material is saved 
... 8% to 10% or more. 
Mold cost is low .. . only 
few cavities are used. 
Tool steel and tool-makers’ 
time are saved ... molds 
require only a fraction of 





Stokes Completely Auto- 
matic Molding Machine. 
Model 200-D, 15 tons ca- 
pacity. Entirely self-con- 
tained, electrically heated 
and powered. 





Stokes “Standard” Semi- 
Automatic Press. 150 tons 
capacity. Complete with 
automatic time-cycle con- 
trol, power-unit housing 
and “"Slow-Close™ device. 
One of six models from 
20 to 300 tons capacity. 








BOOKS AND BOOKLETS 


Write directly to the publishers for these booklets. Unless otherwise specified, they will be mailed without charge to ex- 
ecutives who request them on business stationery. Other books will be sent post-paid at the publishers’ advertised prices 





Toxicology and Hygiene of Industrial Solvents 
edited by K. B. Lehmann and F. Flury 

translated by Eleanor King and Henry F. Smyth, Jr. 
The Williams and Wilkins Co., Baltimore, Md. 


Price $5.00 


This translation of a German text is a valuable contribution to 
the protection of workers from the toxic effects of solvents 
The original studies were based on investigations made in the 
Hygienic and Pharmacological Institutes of the University of 
Wiirzburg, the industrial-hygienic laboratory of the I. G. Far- 
benindustrie and the Dermatological Clinic of the University of 
Breslau. The chemistry, preparation and use of solvents, meth 
ods of chemical analysis, the toxicology of solvents and various 
protective measures are discussed. Detailed consideration is 
given to each of the principal solvent groups 


373 pages 


Encyclopedia of Substitutes and Synthetics 
edited by Morris D. Schoengold 

Philosophical Library, Inc.. 15 East 0th St., New York 
Price $10.00 382 pages 


The editor has compiled an encyclopedia of the various prod 
ucts now used as replacements for materials which are either 
difficult or impossible to obtain under wartime conditions. 
Following the description of each item are listed some of its 
physical and chemical properties, its principal uses and alternate 
substitutes. The back of the book contains a comprehensive 


index of trade names. 


% TENSILE TESTING INSTRUMENTS MANUFAC 
tured by W. C. Dillon and Co., Inc., Chicago, IIL, are described 
in Bulletin No. 141. Special attention is given to the com 
pany’s new portable tensile tester, a small machine which is said 
to contain all the desirable features found in regular testers, and 
to have many additional outstanding qualities 


*% AN 8&PAGE BULLETIN DESCRIBING FARREL 
manger couplings is the latest publication to be released by 
Farrel-Birmingham Co., Inc., Ansonia, Conn. Designed for 
applications where space limitations make a close-coupled con- 
nection necessary or desirable, these couplings are said to provide 
complete flexibility between driving and driven units by means 
of a flange which can be bolted directly to a flywheel, brake drum 
or similar component. Included in the brochure are éngineering 
details, application diagrams and tables of sizes, ratings and 
dimensions 


> 
‘ 


*% CATALOG NO. 44 OF THE WETMORE REAMER CO., 
Milwaukee, Wis., describes the construction and use of the 
company’s reamers and boring bars. A series of photographs, 
line drawings and elaborate test data charts supplements the text 
and gives additional interest to the booklet. 


*% TWO POPULAR CARBON STEEL PRODUCTS BEAR- 
ing the patent of W. J. Holliday & Co., Hammond, Ind., are pic- 
torially and textually analyzed in a bulletin approximating a 
scientific treatise in content. Speed Case—a low-carbon, open- 
hearth, free machining steel—and Speed Treat—a medium car- 
bon, open hearth, high tensile, free machining steel—are presented 
with a wealth of tables, charts and illustrations to substantiate 
the claims made by the maker. A reasoned discussion of their 
uses is also included. 











% VARIOUS PRODUCTSIN ACTUAL USE IN FINISHING 
a variety of items from huge ship propellers to the smallest mach 
ine part are shown photographically in a new manual issued by 
Minnesota Mining & Manufacturing Co., St. Paul, Minn., er 
titled ““3-M Abrasive Specialty Items.”’ Included are the latest 
types of abrasive shapes and forms that have been devised for 
grinding and finishing metal into belts, evenrun bands, cone 

sleeves, cartridge rolls, overlap slotted disks, slotted disks, pyra 


mid disks and numerous other forms 


*% “HOPP PLASTICS—TODAY AND TOMORROW,” JUSI 
issued by Hopp Press, Inc., New York, N. Y., details the com 
pany’s service, facilities and progress in the plastics field in the 
past 51 years. The general properties of the plastics fabricated 
by this company are presented in the form of a comprehensiv 


and readable table 


% TO FURNISH BUSINESS AND GOVERNMENTAI 
executives with a means of acquiring information about the scop: 
of activities of independent laboratories and the advantages to 
be derived from utilizing their services in the solution of scien 
tific, engineering, testing and inspection problems, the America: 
Council of Commercial Laboratories has published a directory of 
ali such laboratories listing in detail their organizations, services 
and specialties. Copies of the booklet may be obtained from th: 
executive secretary, A. J. Nydick, 63 Wall St., New York 5, N. Y 


% CONDENSED INFORMATION ON COATED ABRA 
sives and oilstones is presented in the latest B-M Bulletin to be 
published by Behr-Manning (Division of Norton Co.), Troy, 
N. Y. The advantages and limitations of an “idler backstand 
are listed, and interesting photographs are included to clarify 


the textual matter 


*% “SHAPING TOMORROW-—TODAY, 4 COLORFUI 
brochure published by Midland Die & Engraving Co., Chicago 
Ill., gives a thorough account of the work carried on in the plant 
and shows examples of the more complicated molds constructed 
by the campany. Text and pictures combine to give the reader 
a thorough understanding of the many steps involved in the 
construction of molds or dies and the compagy’s facilities to carry 


out this work 


% DELTA MANUFACTURING CO., MILWAUKEE, WIS., 
presents case histories of 140 special-purpose machines in a new 
76-page “‘Blue Book’’ for management, shop and production 
engineers. These ingenious designs which employ standard 
Delta drill press heads, columns and other tools are reported to 
have increased production in many instances as much as 200 to 
600 percent without the expense and delay of creating larg 
costly special machines which would be usefu! only for a given 
operation. The examples cover a wide variety of operations on 


metals, plastics and wood 


% MAGNETIC CHUCKS, ETCHERS, DEMAGNETIZERS 
and tachometers manufactured by Ideal Commutator Dresser 
Co., Sycamore, Ill., are detailed and their applications fully ex 
plained in a new booklet issued by this firm. The machines are 
pictured in actual use with line drawings and charts to supple- 
ment information given im the text. 
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WASHINGTON ROUND-UP 


R. L. VAN BOSKIRK, Washington Editor 





‘Swimming in phenol?" 


WPB officials are disturbed over “‘loose’’ statements concerning 
the phenol situation. They will admit that the reserve tanks and 
vats are full of phenol, that present facilities are not being used 
to full capacity and that several plants have even ceased produc- 
tion. However, many persotis simply refuse to recognize the 
danger in the benzol situation. Benzol is stil) extremely tight 
and without benzol there can be no phenol. Phenol is being al- 
located 100 percent for many plastics requests that can show a 
good utilitarian end use. While none is being allowed for such 
things as buttons or cosmetic containers, closures, for example, 
are getting around 1,500,000 Ib. a month. Whatever i; drawn 
from the stockpile is immediately replaced. 

WPB has no intention of getting caught short again. Enough 
benzol can be obtained to replace quickly every pound of phenol 
that is used for allocated plastic end uses. That is all the benzol 
that can be used for plastics today. Within a few months’ time, 
it is quite possible that the benzol situation will change for the 
better. New processes may eliminate the need for the use of 
such quantities of benzol in the production of aviation gasoline. 
When that time comes, more benzol will be available for more 
phenol. But until that time comes, WPB is going to maintain its 
present phenol stockpile since no one knows when some sudden 
military need may make exacting demands. 

One other factor ought to be kept in mind—any large demand 
for phenol might put a crimp in the formaldehyde situation be- 
cause there would not be enough of this latter material to match 
the phenol which is available. If some time in the future the sup- 
ply picture looks relieved and adequate to the point where controls 
may be relaxed, WPB officials have stated that the present con- 
trol of these commodities will be revoked. ’ 


Inventory aches 


There is still some confusion over inventory reporting under the 
new cellulose acetate order M-326-b. In reporting inventory on 
Table II of WPB Form 2945, the following listings will meet WPB 
requirements: 

1. List the combined total of all virgin cellulose acetate and 
cellulose acetate butyrate molding powder on hand. 

2. List the total of all scrap acetate and butyrate molding 
powder on hand. 

If scrap is sold to a supplier, report this in Table II in the form 
of a statement. ‘Grade’ does not mean a color or a formulation 
nor does it mean that each supplier's product or formulation 
must have a separate grade. The only grades are as follows: 


Acetate Butyrate 
Color Color 
Reworked Reworked 
Scrap Scrap 


lf a molder wishes to dispose of excess or scrap molding powders 
he may proceed according to one of the 3 following procedures 
which may be adapted to allocation orders M-246, M-331, M- 
170-a and M-326-b, as quoted from a letter which was prepared 
by WPB officials: 

1. Pursuant to Priorities Regulation No. 13, the material 
may be sold to a supplier without further authorization; or 

2. If a molder wishes to use material from inventory, he 
should file Forms WPB-2945 stating the proposed quantity and 
end use and, in the space provided for supplier's name, enter 
“from inventory.” If the material was authorized for another 
end use, give a brief statement as to why this authorized end use 
was not fulfilled; or 

3. If molder should desire to sell excess or scrap molding 
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powder to Molder A, Molder A should file forms WPB-2945 and 
name Molder B as supplier. A letter from Molder B should ac 
company Molder A’s application stating his willingness to trans 
fer this material, as well as reasons for not using the material for 
the end use originally authorized. 

Important—Unless a military urgency is involved, applications 
will not be processed except at regular allocation periods. Con 
sult the governing allocation orders for filing dates or for any 
further information on the matter. 


Plastic canteen contracts are cancelled 


The highly publicized ethyi cellulose canteen for soldiers has 
gone out of production. Its history is a lesson in plastics applica 
tion and a subject for serious consideration by every person in the 
industry. 

It did a fine job as a replacement. Aluminum was tight—th« 
plastic canteen filled in when canteens were sorely needed—and 
all honor is due to the producers, processors and procurement of 
ficers who came through in a pinch. Its limitations were recog 
nized from the start. But it was lighter than metal and met 
practically every requirement except for the fact that it would 
melt when held over a flame. Insofar as cost was concerned it 
was a few cents less than aluminum. Its lightness and translu 
cence which made it possible for a soldier to see how much water 
he had, gave it certain advantages over aluminum 

The plastic canteen contract was officially cancelled for thes« 
reasons: 1) Aluminum and facilities to produce aluminuni can 
teens became available. 2) The plastic canteen could not b 
heated over a flame to melt the inside contents after freezing 
3) The plastic canteen was never standard—it was always a 
substitute standard and Army regulations provided that stand 
ard items be procured whenever possible 

The lesson for all plastics minded persons should be obvious 
Plastics applications should be retained whenever possible wher« 
they will do a better job than anything else. This is no criticism 
of the canteen experiment for it proved most useful in a wartirhe 
pinch. Just the same it is an outstanding example of what 
should not be done in normal times. There are many examples 
similar to this in wartime, but leaders in the industry are most 
hopeful that the idea will not be carried over into peacetime 
They are constantly mindful of the fact that when a person has 
seen a plastics failure he is scornful of all plastics regardless of the 
circumstances that may have attended his own experience with 
a single type of these materials. 

Cancellation of this contract left several thousand pounds of 
molding powder in the hands of contractors. The problem of dis 
posing of it for a useful end product was a difficult task for WPB 
There wasn’t enough in any one contractor’s hands to make much 
of a dent in production of any other war goods items, and if the 
material were used for non-essential goods there would be criti 
cism. Even if it were possible to move it all into one plant, there 
would be charges of discrimination. This is one of the kind of 
problems that cancellation is going to bring to the industry. It 
will take patience on the part of both industry and WPB to iron 
them out. Incidentally the amount of ethyl cellulose molding 
powder going into canteens was not enough to make any differ 
ence in its availability at this time. 


Cotton duck on allocation again 


Cotton duck went back on allocation on April 7 under the terms 
of an amendment to M-91. Laminators who use great quantities 
of this material may now breathe easier for they are more likely 
to get their needed material under allocation than they were 
when it was free. 
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() TINIUS OLSEN TESTING MACHINE CO. 
a4 


Proving every day that the value 
of testing depends on the qual- 
ity of the testing equipment. 


580 NORTH TWELFTH ST., PHILADELPHIA 23, PA. 
Representatives: PACIFIC SCIENTIFIC CO. 
Los Angeles, San Francisco, Seattle 
Mine & Smelter Supply Co., Denver, Colo. 
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FELIX N. WILLIAMS 


JOHN C. BROOKS 


* JOHN C. BROOKS, VICE-PRESIDENT AND DIREC 
tor of Monsanto Chemical Co. and general manager of its Plas- 
tics Division, died suddenly on April 26 at the age of 58. Mr 
Brooks was succeeded as general manager by Felix N. Williams, 
who was formerly the production manager of the company’s Phos 
phate Division 


*% DR. WILLARD HENRY DOW, PRESIDENT OF DOW 
Chemical Co., Midland, Mich., has been selected to receive the 
Gold Medal Award of the American Institute of Chemists for the 
year 1944 

The Dow Chemical Co. has opened a new office in Detroit, 
Mich., bringing their total of offices throughout the country to 
twelve. Walter J. Truettner will head the office while Ralph 
B. Ehlers will be in charge of magnesium distribution, Paul M 
Jensen in charge of plastics and Fielding H. Yost, Jr., in charge 
of industrial chemicals and pharmaceuticals 

W. R. Dixon has been appointed assistant manager of the 
plastics engineering division of the company. Mr. Dixon has 
been with the organization since 1936 and handled many wartime 
plastic projects 


% CONTINENTAL CAN CO, INC., HAS APPOINTED 
Cecil W. Armstrong chief development engineer of its Plastics 
Division. Formerly Mr. Armstrong was senior research engineer 
of Lockheed Aircraft Corp., and chief engineer of Marco Chemi 
cals, Inc 


*% AMERICAN CYANAMID CO, NEW YORK CITY, 
announces the following changes in its Plastics Division: Carl 
H. Pottenger has been named assistant sales manager; Walter 
N. Finney, head of technical service staff and W. H. MacHale, 
supervisor of Trade Records in addition to his present duties as 
advertising manager 


*% NEWLY-ELECTED CHAIRMAN OF THE BOARD OF 
Directors of Thiokol Corp., Trenton, N. J., is Dr. J. C. Patrick 
Other new officers are: J. W. Crosby, vice-president and general 
manager; H. R. Ferguson, vice-president; Bdward P. Roll, 
Jr., treasurer and Dr. S. M. Martin, Jr., secretary. The present 
Board of Directors was reelected with Dr. C. Emmett, Reid filling 
the vacancy caused by the death of Bevis Longstreth. 


* C. G. GRESS HAS BEEN APPOINTED SALES MANA 
ger of the Resinox Department, Plastics Div., Monsanto Chemical 
Company. Mr. Gress, formerly manager of the Detroit branch 
office of the Plastics Division, will be succeeded by Carl Whitlock, 
member of the Technical Service Department, Plastics Division. 
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*% JOHN F. CORWIN HAS BEEN APPOINTED CHEMICAI 
director of the Casein Co. of America. Former head of th 


OPA’s Resins and Plastics Section, Dr. Corwin has recently been 


associated with the Plastics Division of American Cyanamid Co 


% THE NEW YORK OFFICE OF FARREL-BIRMINGHAM 
Co., Inc., Ansonia, Conn., is moving from 79 Wall St. to 370% 
Chrysler Building Albert P. Leonard will become manage: 
succeeding Edward S. Coe, Jr., who has been transferred to th 


main office 


*% AFTER A BRIEF VACATION FOLLOWING HIS RESIG 
nation as chief rayon consultant of OPA, Truman P. Handy 
has assumed his duties as a vice-president of Celanese Celluloid 
Corp 

% THE PLASTIC PRODUCTION, MACHINE SHOP, 
tool and die making machinery and unfilled contracts of B. M 
Bodde have been purchased by Plastic Manufacturing Co. of 
California, Los Angeles, Calif. Dewey W. Alm, former president 
of Plas-Tex Corp., has been appointed general manager 





CHARLES FREDERICK BURROUGHS 


% ON APRIL 21 AT MAPLEWOOD, N. J., CHARLES 
Frederick Burroughs, president of Burroughs Engineering Co 


and a pioneer in plastics engineering, died at the age of 7 


*% M. W. REECE HAS BEEN MADE VICE-PRESIDENT 
in charge of Pacific Coast operations of Reichhold Chemicals 
Inc., Detroit, Mich. His duties will incinde supervision of 
branch offices in Los Angeles and Seattk 


% THE DETROIT PLANT OF CONSOLIDATED PAPER 
Co. has been purchased by Detroit Wax Paper Co., River Roug: 

Mich., to provide for the expansion of the company’s plasti 

division 

% RALPH R. BROWNING AND PAUL P. HUFFARD 
vice-presidents of Union Carbide and Carbon Corp., New York 
City, and Homer A. Holt have been elected to the Board of 
Directors of that corporation 

*% ON APRIL 19 CHICAGO MOLDED PRODUCTS CORP., 
Chicago, Ill., completed a quarter century of service in the field 
of molded plastics. Founded in 1919, this corporation ha 
built molds for, and molded many ‘‘firsts,’’ including the plastic 
washing machine agitators, plastic radio cabinets and one-piece 
antenna masts for airplanes. At present, facilities are devoted 
entirely to essential war applications 

*% ANNOUNCEMENT HAS BEEN MADE OF THE ACQUI 
sition by the Continental Can Co., Inc., of the Reynolds Molded 
Plastics Division of Reynolds Spring Co. There will be no 
change in personnel or policies of the new division 








nil 
the 


us 


In 
irc 


dit 


lac 
ert 
ati 








AM 


TOU 


igzer 


the 


IG 
ndy 
loid 


-o 











Production up—Price down 


Reason enough to plan on Styron 


Add all the other well-known advantages of polystyrene and 


The individual qualities of Styron (Dow polysty- 
rene) are well known. One reason for this recog- 
nition is the surprisingly wide variety of products 
that are made possible, or made better, by the 
use of these qualities. 


In the fluorescent-light fixture shown above, as one 
example, Styron’s exceptional clarity and high re- 
fractive index are peculiarly valuable. Its unique 
dimensional stability under extremely low tem- 
perature, its freedom from odor and its complete 
lack of water absorption are but a few of the prop- 
erties which account for its success in the refriger- 
ation field. The brilliant crystalline beauty of 


DOW PLASTICS INCLUDE—Styron, Saran, Ethocel, Saran Film and Ethocel Sheeting 


STYRON 


(DOW POLYSTYRENE) 


you get a clear picture of Styron’s place in plastics 


Styron, its resistance to acids and alkalies, and 
the ease of its moldability make it both decorative 
and practical for use in products for the home. 


Now, to polystyrene’s own characteristics and versa- 
tility can be added the advantage of huge war- 
keyed production. As a result, Dow, pioneer and 
major producer of this outstanding thermoplastic, 
has been able to reduce substantially the base 
price—a trend of vast significance to the plastics 
industry. These facts are reason enough to plan 
on Styron. 

THE DOW CHEMICAL COMPANY «+ MIDLAND, MICHIGAN 


New York + Boston + Philadelphia « Washington + Clevelond - Detroit + Chicego 
St. Lovis + Houston + San Francisco + Los Angeles + Seattle 
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Sculptured restorations 


(Continued from page 94) Exact blending of the skin 
color and application of an invisible fastening material for the 
mask where it joined the face resulted in a prosthesis which 
suggested nothing more than an old scar. The adhesive which 
was developed by Mr. Edwards is made from a resinous gum 




























































dissolved in spirits. An oil ingredient preserves elasticity. 

Through this method of restorations the utmost in the 
mechanical ability of the damaged bone structures is salvaged 
Brace makers confronted with an unusual fitting problem 
are often at a loss to obtain maximum effectiveness with con 
ventional methods. On the other hand, Mr. Edwards feels 
that the ability of doctors to save a weight bearing heel, as in 
the case of a crushed foot, is a godsend since the heel has no 
substitute in the field of mechanical appliances. In the res 
toration of fingers and toes the molds are smaller but the 
process of creating life-like restorations is basically the same 
as in the cases previously described. In these instances nails 
of cellulose acetate are added, the nails being held in place by 
a commonly used glue. 

Where an ear or a nose is involved in the prosthesis the im 


PHOTOS, COURTESY BEAVER EDWARDS 





pressions are taken in moulage. A molding compound with 
an agar base is employed since this material is less apt to cause 
irritation than plaster of Paris. From the moulage impres 
sion a model is shaped in plastilene, and the process of casting 
goes on as in the case of larger restorations. In the restora 
tion of ears Beaver Edwards achieves a lifelike effect by in 
serting in the cast a foundation of thin dental acrylic which 
simulates the cartilaginous structure of the ear 

Since coloration is such an important factor in all restora 
tions a great deal of experimentation has gone into develop- 
ment of a satisfactory medium. The material now in use 
consists of a mixture of waterproof pigments in a medium in 
which the plastic material of the restoration is solvent. Ex 
perience has shown that this mixture provides penetration of 
color upon application and insures adherence to a degree 
where the prosthesis can be washed with soap and water 

Though plastic materials have been used to a limited de 
gree in connection with the prosthesis of structural members 
Mr. Edwards believes that the fullest possibilities of this ap 
plication of plastics have not been realized. A brief descrip 
tion of the method employed in mechanical restorations lends 
pe unt to this belief 

Where it is necessary to replace an arm, a leg or a major 
section, the conventional method has been to use a carved 
wooden shell to duplicate the contour of the missing member 
English willow has been most commonly used for this restora 
tion because of its light weight. The usual procedure is t 
measure the normal arm or leg and then to duplicate the out 
side measurements in the willow blank. A hole as large as the 
outline will permit is bored through the blank and the long 
laborious task of shaping and carving begins. Skilled artisans 
chisel away with infinite patience at the interior of th 
wooden ‘“‘arm’”’ to make it as light as possible and to permit 
the installation of whatever mechanical devices are required 
for functional operation. 

One of the interesting features of Beaver Edwards’ work 
is his library of plaster molds. All casts are catalogued and 
identified in exact detail which covers the history of the in 
dividual case. Since the malformations and abbreviations 
are plainly indicated on the molds, replacement of restorations 
can be made quickly in the event of loss or damage 

Now that the wounded from world battlefronts are begin 
ning to be restored to civilian life, the demand for restora 
tions is increasing tremendously. Though no one ever be 
comes entirely resigned to an abbreviation or malformation 
medical men say that young men who have been wounded in 
battle are more sensitive to a physical shortcoming than thos 
who have had time to make the inevitable mental readjust 
ments. So that veterans leaving the service and reentering 
civilian life may be spared as far as possible the self-conceived 
odium of cripple, Mr. Edwards is attempting to provide life 
like restorations with a minimum of delay 

This need spurs the search for more suitable materials which 
will fulfill the peculiar requirements of prosthesis. There is 
one drawback in Beaver Edwards’ method which has not yet 
been overcome. This problem involves solvents. Thougl 
the present plastic hands and feet are impervious to soap and 
water, they will melt or mar if brought in contact with benzol 
gasoline or any of that family of substances. 


5—Left to right: The patient's shoe, the plastic foot and 
a model of the malformed foot from which the plastic 
mold was cast. 6—Right a maimed hand. Upper left, 
sculptured restorations of the missing members. Lower 


left, the completed prosthesis ready for placement 
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Environmental conditions 
(Continued from page 126) 
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Heatronic molding 


(Continued from page 113) tions. This may be demon 
strated by the results obtained in the molding of 6 in. by 6 in. 
by 2°/,in, thick blocks. A careful study was made of the 
variations in physical and mechanical properties through the 
width and thickness of such blocks molded by both the 
standard and heatronic process from cellulose-filled and 
fabric-filled phenolic molding materials. The standard 
blocks required a special curing cycle of 2'/, hr., which 
necessitated charging the mold cold, curing at 320° F. and 
cooling to 140° F. before discharging in order to produce 
blister-free pieces. The heatronic-molded blocks were cured 


5 min. and were discharged hot. The results showed no 
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particular variation in property as a function of location in 
either standard or heatronic blocks, except in density. Hea 
tronic-moided blocks were 0.5 to 1.0 percent lower in densit, 
in the center of the block, due to the swelling effect resulting 
from the combination of short cure and hot discharge. How 
ever, average tensile strengths (see Table II) of heatronic 
molded blocks were 29 percent higher than standard-molde: 
blocks; average elongation was 40 percent greater; an 
impact strength 7 percent higher, with generally lower aver 
age deviations. This greater uniformity obtained on such 
heavy sections should be especially valuable as the size o 
commercial moldings increases. 

Equivalent advantages have been found for small piece 
and thin sections. Closures have been heatronic-molde 
with a cure time as low as 7 sec. with 25 percent greater torqu: 
strength than standard-molded closures cured 45 seconds 

A detailed discussion of industrial parts now being hea 
tronic-molded is not possible since many of the parts and in 
stallations are of a confidential nature. However, mentio 
of a few, besides those previously described *~*, will illustrat: 
some other practical advantages not previously mentioned 

Propeller block—Made of fabric-filled phenolic by transfer 
molding. Closing time of mold was reduced from 1 min. to 
12 sec. and curing time from 12 min. to 2 minutes. Less de 
forming of inserts was experienced and fewer rejections wer: 
obtained because al! pieces were filled completely. 

Lamp housing—Transfer molded of fabric-filled phenol 
using 1'/.-Ib. charge. Closing time was reduced from over 
one minute to 3 seconds. Normally, the mold could not be 
filled, but the heatronic process made the job practical. Cure 
time was 7 min., but mold construction prevented optimum 
use of process. 

Transmitter cup— Molded in a 4-cavity compresston die 
from diced phenolic material. Cure time, 2 minutes. Con 
siderable reduction was found in pin breakage and tremen 
dous advantage was obtained in appearance and freedom 
from blistering and precuring. The process is still not being 
used to full advantage because of the long bench assembl; 
time required 

Fire extinguisher horn—Molded in 2-cavity compression 
die from improved impact-resistant phenolic. Previousl) 
difficulty was experienced in filling the piece. Cure of 2 min 
was found to be ample, but it was not reduced because of 
assembly time required at the bench. 

Ignition equipment— Molding pressure reduced from 4200 
to 1600 p.s.i., the reduced pressure and increased plasticity 
eliminating the hazard of shearing inserts. Curing cvcl 
was reduced from 6 min. to | minute. 

Electronic housing—There was serious pin breakage and 
variation in dimensions when oven-preheated material was 
used. With heatronic molding, dimensional variations and 
pin breakage were practically eliminated, with a simultaneous 
reduction in cure from 3 min. to 1'/, minutes 

Junction box—-Required 1-lb. charge of fabric-filled phe 
nolic. Heaviest section is 5/s in. thick. Cure time was re 
duced from 5 min. to 1'/. minutes 

Telephone handset-—Compression molded in 2-cavity die 
from fabric-filled phenolic. The over-all cycle was reduced 
from 8 min. to 3 minutes. 

Airplane control pulley—Transfet molded from phenolic 


? Molding with Radio Frequency,’ by W. M. Witty, MopeRn PLAstics 
20, 83-85, 132-133 (May 1943) 

***New Applications of Heatronic Molding,’ Mopvern Prastics 2/, 106 
107 (Nov. 1943) 

4“Pire-Fighting Horn,’ Mopern Prastics 2/, 116-18, 170-2 (Jan. 1944 

’ “High Density through High Frequency,’ by V. W. Sherman, MopeRrn 
Priastics 2/, 108-109, 172 (Mar. 1944) 

* “Molding with High-Frequency Power,”’ 1944 Plastics Catalog, 455 
456, 458, 462, 464, 466 
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De ALL BUTTRESS SAWING RECORDS 
Bakelite ‘" thick—-106 lineal inches per 


minute 

Masonite '(" thick—20 discs per minute, 
734" diameter 

Spauldite '(" thick—82 lineal inches per 
minute 

Insurok—16 square inches per minute 


Fabric Base Phenolic |'»" thick—60 to 90 
square inches per minute 

Cemesto 1!%" thick—180 square inches per 
minute 


AVAILABLE IN THESE WIDTHS AND 
PITCHES 

4” wide—4 and 6 pitch 

"—2, 3, 4 and 5 pitch 

‘ et 3 and 4 pitch 

i wide 2, 3 and 4 pitch 


Are you interested in saving man hours and 
money? Then, try the DoALL Buttress right 
now. Consult your local DoALL man 











Contour Sawing Band Filer 


Sales & Service Offices: Baltimore 























































Masonite Diestock 2” thick was cut with a 3 pitch 4” 
wide DoALL Buttress at the rate of 700 square inches per 
minute. 


The DoALL Buttress is a sensational development of the 
DoALL Research Laboratories. Fits any band saw and 
offers you speed and finish unheard of before. It's the 
very last word in modern saw bands for cutting plastics, 
wood, laminated products, etc. 


NO SHARPENING—No work stoppage, no lost time. 
Use a Buttress until it's worn out, then replace with a 
new one. 





Boston 
Milwaukee, Minneapolis, New Orleans, New York, Orlando, Philadelphia, Pittsburgh, Rochester, Rockford, St. Lovis, 
San Francisco; Seattle, Toledo, Tulsa, West Hartford. 
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DUSTRY’S NEW SET OF TOOLS 


Write for Literature and prices 
THE DcoALL COMPANY 
1219 Thacker St., Des Plaines, Il. 


Chicago, Cleveland, Denver, Detroit, Erie, Houston, Indianapolis, Les Angeles, 





impact-resistant molding material. Heatronic molding pro- 
duced sounder pulleys having improved flange strength. It 
also enabled the use of a stiffer material at reduced pressure. 
Cure was reduced from 5 min. to 1 minute. 

Terminal strip—Molded from woodflour-filled phenolic in 
3'/, minutes. Heatronic process eliminated after-warpage. 

These are just a few of the many installations which are 
helping in the production of more and better parts for the war 
effort. As electronic equipment becomes more readily avail- 
able, other manifold uses will be found which will contribute 
to the over-all reduction in cost of molding and thus help 
expand the whole industry. 
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New name in resins 


(Continued from page 86) jacketing for protection against 
oil, chemicals, ozone, water and abrasion. Storage battery 
separator sheets, battery, fuze and switch boxes, flexible 
conduit and sleeving. 

Extruded products—Tubing of all kinds—especially tubes 
for the conveying of acids, alkalies, air, oil, grease and bever- 
ages; for electrochemical and photographic uses; and for 
garden hose. Monofilaments for use in screens and fabrics. 


Gaskets and packing—Gaskets and packing for pipe, and 
equipment couplings for chemicals, oils and greases and for 
vacuum service. 

Molded products—An almost unlimited range of applic: 
tions in both injection and compression molding, Pisto» 
cups and seals for grease guns, buckets and ladles for chemic: | 
service, storage battery jars and cases, grommiets for aircra(t 
and motor vehicles, valve disks and bellows. 

Protective coatings—For covering plating racks, tank 
cables, wire, conduits, bus bars, fume ducts, superstructure:, 
anode forms and pipe lines. 

Coated fabrics—Industrial aprons, gloves and protectiy 
equipment; Army and Navy raincoats, ground sheets, ski 
tents, photographic tents, foul-weather clothing, parkas 
and trousers; aircraft wing tarpaulins; aircraft and mot 
vehicle upholstering and artificial leather; aircraft hanga: 
door and trench door covers; flotation bags, jungle bags 
and jungle hammocks; hospital sheeting and oxygen tents 
shower curtains, umbrellas, baby pants, awnings, windoy 
shades and curtains, floor coverings; luggage, garment bags 
bowl covers and table cloths. 

Calendered and cast sheets and films—A great variety o 
uses from containers and packages for military machiner 
and ordnance material to bags, protective covers and pack 
ages for foodstuffs and pharmaceutical products—applica 
tions where heat-sealability, toughness, stretchability, resist 
ance to moisture, chemicals and aging are of importance 
clothing, shoe soling and electrical tapes 

Coated papers—For a multitude of uses especially in packag 


Dy 


ing and closure field and for wall paper.( Please turn to next} 


8--All of these extruded channels and tubing, including one piece that is fabric coated, are made from polyviny! 
resin. The 2 electrical connectors are compression molded of the same type of material. 9—The good corrosion 


resistance of the vinyl resins make them well suited for use in battery separator sheets. After the sheets are 
calendered with this resin and die cut, the “holes” are fed back through the calender thereby effecting a saving 


8 | 9 





pe, and 
and for 


applica - 

Pisto 1 
hemic: | 
aircraft 


tanks, 
ictures, 


ytective 
ets, ski 
parkas 
. motor 
hangar 
le bags 
1 tents; 
window 
it bags, 


iety of 
chiner\ 
1 pack 
ipplica 
, resist 
lance 


vackag 


xt page) 


yvinyl 
rrosion 
ts are 


saving 


9 





Pi 
gene tm 


Ae, sy 
: aes 
= * Tie ab 














Tasie Il.—Prorpertizes or Geon PLastTics 





Processing properties 


Milling temp., ° F 240-290 


Banbury temp., ° F. 240-260 
Calendering temp., ° F. 285-300 


Injection molding temp., ° F. 310-375 

Injection molding pressure, p.s.i 15,000-25,000 

Compression molding temp., ° F 330-340 

Compression mo ding pressure, p-s.i 100 

Mold shrinkage, in. per in. 015 

Extrusion temp., ° F. Feed 280, head and 
die 350 


General physical and chemical 


properties Non-rigid Rigid 

Tensile strength, p.s.i 1500-3200 9000 
Elongation, percent 200-400 2 
Modulus of elasticity in tension, p.s.i 1100-1400 
Hardness—Brinell (A.S.T.M 

D 314-39) 28-41 
Coefficient of friction 

Dry 1.20-1.80 13—.16 

Lubricated .05- .10 13—.16 
Specific gravity 1.20— 1.40 
Specific volume, cu. in. per Ib 23.0 -19.8 
Specific heat, gr. cal. 32- .51 


Specific heat conductivity, 10~¢, 
cal. /sec./sq. cm./° C./cm. 3.3 to 3.9 

Flammability,* A.S.T.M. D 635-41T Non-flammable 

Physiological properties*—The resins are odorless, tasteless and 
non-toxic 

Gas diffusion resistance—Exceptionally good. 

Corrosion resistance*——-Withstands 45 percent caustic, pickling 
acid, plating baths, hydrofluoric acid, chromic acid and acids 
and bases in general, except sulfuric acid of 93 percent or higher 
concentration and glacial acetic acid. 

Solvent resistance*—Generally unaffected except by the following 
solvents or swelling agents: 1) Organic compounds containing 
nitro or chlorine groups, 2) aliphatic or aromatic ketones, 
3) aromatic amino compounds, 4) lacquer solvents and 5) 
acetic anhydride. 

Aging*—Under normal conditions there is almost complete 
resistance to aging except for the possible loss of certain 
volatile plasticizers. These resins are notable in the field of 
vinyls for their unusual stability; however, exposure to 
temperatures of 375° F. for extended periods will lead to de- 
composition. 

Resistance to abrasion, flexing and tearing—The plastics are 
outstanding in these characteristics. Compared with natural 
rubber compounds, which have excellent resistance and have 
hitherto been considered as models, Geon plastics are five 
to ten times better. 


@ Satisfactory resistance depends only upon proper compounding 





eo. 

Injection mold design 
(Continued from page 105) 
Types of runners 

Runners are channels that lead from the sprue to the indi- 
vidual cavities, and they can be machined on either half of 
mold. However, in most cases, they should be on the 
ejection or moving half of the mold in order to increase the 
tendency of the molded articles to remain in that particular 
half when the mold is opened. The runners should be short 
and as direct as possible so as to reduce the amount of sprue 
scrap. This is true even though the scrap can be remolded. 
Sharp turns should be avoided since they increase the re- 
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sistance of the material to flow. Friction between the meta! 
and material in its plastic state is very high. Consequently, 
channels should be highly polished to keep this friction to a 
minimum and to help reduce the molding pressure that is 
required to fill out the cavities. 

Three general types of runners (Fig. 11) are in use—round, 
half round and trapezoidal. Preference is given the round 
runner since it has the least amount of friction surface. This 
tvpe allows the mass in the center to move more rapidly 
thereby allowing greater molding efficiency at reduced costs. 


This review of some of the fundamental rules and principle 
necessary for the successful operation of an injection mold will be 
continued in the July issue of MODERN Prastics. Part II of this 
article will present in detail the advantages and disadvantages o/ 
various types of gates and treat of other design details 





On the mark 


(Continued from page 95) 
one approximately '/; in. above the other—to be 


indicator called for two 
pointers 
set close to the dial face, it was necessary to make the dial 
in two parts. This arrangement raised two new problems. 
A support plate was needed to hold the outer ring approxi 
mately '/, in. higher than the inner disk. In addition, it 
was essential that a method of illumination be devised in 
which the light source was behind the dial face yet in a 
position available for quick and easy bulb replacement i 
the event of damage. 

The solution to both these problems was a diffuser-support 
plate (Fig. 2) which is molded of polystyrene in a single 
cavity die with all the small holes molded in as an integral 
part of the initial operation. The gate which is in the center 
is bored out and then reamed to obtain the larger center open 
ing. In the early design a block of methyl methacrylate was 
machined to the shape needed for this part. However, poly 
styrene was adopted when the supply of methyl methacrylate 
became short. By attaching the inner polyvinyl chloride 
acetate disk to the bottom of the polystyrene support plate 
and the outer disk to the rim of the plate, the '/,-in. differ 
ential between the dial faces is achieved. 

In the assembly operation the inner disk is riveted to the 
diffuser-support plate while the outer disk is fastened to the 
plate in the same operation that fastens the diffuser-support 
plate to the metal housing which holds the entire azimuth 
indicator unit. The holes through the feed were first made to 
accept a machine screw with a very small tolerance. As 
sembly experience indicated that counter-boring the holes 
in the feet from the bottom to about two-thirds of their length 
permitted easier assembly because this method gave the 
machine screws more play with which to ‘‘find” the cor 
responding holes in the casting. 

Illumination of the dials is obtained from two small bulbs 
set diametrically opposite each other in the outer metal 
housing. To avoid a spotlighting effect where the lamps are 
directly adjacent to the polystyrene diffuser-support plate, 
the outer rim of this plastic part is made opaque for a dis 
tance of approximately | in. on either side of the light source 
In addition to assuring a more equal distribution of the light 
throughout the diffuser plate, this opaquing serves to diffuse 
the light upward so that the numerals and calibrations ap- 
pear clearly in red when the instrument is used after dark. 
Since the dial faces are on two levels, a gap exists between the 
plastic disks. To prevent light from coming through this 
open section, it was necessary to opaque the outer surface of 
the riser wall of the diffuser-support plate—the part of the 
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polystyrene plate which showed between the two dial faces. 
As a result, the only light visible from the top is the red 
glow shining through the numerals and calibrations. 

The use of plastics for the dial face and diffuser-support 
plate of the azimuth indicator can be said to have four out- 
standing advantages over the proposed cast-metal unit. 
Not only is the production rate high, but the plastic unit is 
light and adds very little to the over-all weight of the in- 
strument. Of even greater importance is the fact that the 
plastic parts are readily interchangeable. It has been esti- 
mated that the cost of the entire plastic unit is less than half 
the estimated cost of the metal parts which were originally 
proposed. On all counts plastics may be said to have scored 
another triumph in a long list of problems that have been met 
and solved. 


Credits— Material: Vimylite and Styron. Designed by Hope 
Equipment Co. Molded by G. Felsenthal & Sons. Azimuth 
indicator manufactured by Beam Manufacturing Co. and May 
Oil Burner Co. for U. S. Army 





Transfer molding 


(Continued from page 118) preform immediately flows 
under pressure and the mold cavity is filled in a matter of 
seconds with a completely homogeneous mass. This flow 
characteristic explains the ability of high-frequency heated 
plastic products to withstand more successfully the tests for 
flexural and impact strength. 

Shorter curing time—There is a tendency on the part of the 
molder to fail to take fill advantage of the high-frequency 
process. Some of this reluctance may be broken down when 


high-frequency preheating with 65 tons on the ram. On the 
pulleys the ram pressure was successfully dropped from 75 
to 55 tons. 

Less tool maintenance—This reduction is brought about by 
the increased plasticity of the material during flow with a re 
sultant decrease in abrasion on the surfaces of the dies. In 
serts and pins are less likely to be damaged when high-fre 
quency heating is employed. 

Improved product—This result is best demonstrated by an 
analysis of the production figures for the period during which 
the high-frequency equipment has been in operation. These 
figures show that there is both a definite improvement in the 
quality of the product and a substantial increase in produc 
tion. Ina test period of 585 hr. during which high frequency 
was used for preheating, an increase of 24.2 percent was ob 
tained in press production as compared with the results ob- 
tained from conventional heating methods. Production of 
finished pieces after all finishing and inspection operations 
have been performed was increased approximately 20 percent. 

Experience gained with this high-frequency installation in- 
dicated that in order to obtain full advantage of this type of 
heating, several precautions must be taken in the preforming 
operation. Ifa preform varies appreciably in thickness from 
one end to the other, the resultant temperature will vary ac 
cordingly. The reason for this is that all portions of the faces 
of the preform are not equidistant from the electrodes. 
Whenever a solid material is placed between 2 electrodes, one 
of which is separated from the material by an air space, the 
total voltage across the 2 plates will divide inversely as the 
capacitance of the 2 electrical condensers which are formed. 

For a given area and given spacing, a condenser in which the 
dielectric is air will have a lower capacitance than a condenser 























it is realized that the curing time allowed for a given piece of the same area and spacing which uses other than air us a f 
when conventional preheating methods are employed in- dielectric. Thus, in the 2 condensers formed above, the air 
cludes a factor to take care of the under-heating of the ma- space will have the lower capacitance. Therefore, a greater 
terial before it enters the press. How much the curing time proportion of the voltage will appear across the air space and 
of a given piece may be shortened when high-frequency heat- a lesser proportion across the plastic preform. Since the , 
ing is used will be a matter of test. In the case of the pulleys thickness of the preform is not uniform, the voltage applied to f 
(Fig. 2), this interval was shortened 50 percent with the prob- it will also be non-uniform. If the upper electrode was po F 
ability that it can be reduced still further. On another piece, sitioned so that the air space was uniform from one end to the f; 
a complicated gun turret control grip which is transfer other, the voltage would also be uniform and overheating n 
molded in a 4-cavity die, the curing time was reduced by 60 would occur at the thin section. Fortunately this condition r 
percent. Table I gives some comparative values for oven is not critical, and wide tolerances in thickness are permissible. 
heating and high-frequency heating which can be obtained However, preforming should be controlled to insure that this p 
with this installation. condition does not become aggravated. j 

Lower ram pressure—The ability to mold with lower ram Variation in density of the material is another factor which k 
pressure is immediately evident upon examination of the dies affects the uniform heating of preforms by high frequency. A P 
after a high-frequency heated preform has been molded using tightly packed preform will heat more readily than one im we 
the same ram pressure as that employed with conventional which the material is loosely pressed. Unless some effort is . 
heating. In the case of the control the press was operated made during preforming to effect a fair distribution of the . 
at 100 tons when conventional heating was used and, when the bulky material over the area that is involved, the resultant 
mold was opened, the flash extended well over the face area of product will have hard and soft spots and non-uniform heat 
the die. This same molding operation was accomplished by ing will result. (Please turn to next page) 

TaBLe I-—COMPARATIVE VALUES FOR OVEN AND HIGH-FREQUENCY HEATING 
Total 
No. of Sise of weight of Preheat time Mold closing Curing 
Material preforms preform preforms Oven Af Oven Hf Oven Hf 
mm. oz Sec. Sec. Sec 

(1) Bakelite 16089 i /, xX 19/4 X 12 7 600 45 25 3 130 90 
(2) Bakelite 10136 6 “7x3 x 4 24 900 55 40) 10 300 120 ce 
(3) Bakelite 10136 2 lL xX1PA,xX 12 20 900 70 40 12 900 480 
(3) Bakelite 3510 2 1 xX 19/4, X 12 20 900 75 23 900 480 

® Did not fill out. 

1) This is for the pulley shown in Fig. | 

Hh This is for the gun-grip menti i in the text. ; 

3) These are for a complicated 1 part with 6 rings and 9 inserts which was molded using 2 different materials 
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MOLDED PLASTICS 


Doing the unusual job... and doing it better . . . is the usual thing 
for plastics these days. For instance, airplane radio masts . . . valve 
parts for plumbing fixtures . . . portable tool housings . . . even the 
familiar radio cabinet . . . were jobs where the use of plastics was 
not, perhaps, so obvious at first. But results have shown it to be the 
right answer. 


So, in your plans for postwar products, give a thought to molded 
plastics. But... bear this in mind .. . the most important step in the 
job is to choose the right plastic moider. For it’s your molder'’s 
knowledge and experience which will help you make the most of 
plastics and their advantages. It is his facilities you must depend on 
to produce a vital part of your product... and to make deliveries to 
match your own production schedules. That’s a responsibility you 
can entrust only to proven ability. 


At CMPC, service is complete . . . designing, engineering, mold- 
making, molding, finishing . . . all in the largest and best-equipped 
custom molding plant in the Middle West. And back of it all is a 
seasoned organization with a quarter-century record of service to 
industry. Even if you're just thinking about plastics, talk to a CMPC 
Development Engineer. You will not be obligated in the least. 


CHICAGO” MOLDED PRODUCTS CORPORATION 


" ef ; raf 
Zé AVGiMA CFE 


1046 N. Kolmar Avenue, Chicago 51, Iilinois 
COMPRESSION, INJECTION, AND TRANSFER MOLDING OF ALL PLASTIC MATERIALS 








The plastic molded antenna masts of the \ 

iant Curtiss Commando air transport have 
demonstrated their ability to withstand 
mechanical stresses, temperature extremes, 
and that archenemy of metals, vibratior 
Their light weight, too, makes them idea! 


for aircraft. 


Extra-strength plastics are proving idea! 
materials for portable electric tool hous 
ings. Their insulating qualities protect the 
operator; they are light in weight and 
always comfortable to handle. The Precise 


35 Grinder is an excellent illustratior 


It is only a few years since plastic radio 
cabinets were a novelty, but they quickly 
demonstrated that their rich color and 
permanent finish carry a powerful sales ay 
peal. In the Detrola cabinet here shown, 
two contrasting materials are effectively 


c ymbis ed 


The plastic molded piston of the famous 
Sloan Victory Flush Valve has less than 
half as many parts as its predecessor of 
brass. Thus, it saves not only scarce metal, 


but even more vital man and machine hours 


MOLDED BY 














A third factor involved in the uniform heating of preforms 
is Variation in the moisture content of the material. To ex- 
plain this condition, a discussion of the electric circuit of which 
the electrodes are a part is necessary. In a resonant circuit 
such as the one employed in this work, the flow of current is 
only limited by the voltage available and the impedance of the 
material. The presence of moisture in the plastic increases 
its power factor and, therefore, the loss factor. This increase 
has two effects: it causes the material to heat faster and it de- 
creases the voltage gradient across the material. 

If without changing the adjustment a preform containing 
no moisture is placed between electrodes which are set for the 
heating of material having a given moisture content. the in- 
creased voltage due to the dry material might cause flash- 
over to occur between the electrodes and would probably 
puncture the preform. If the preforms are consistent in re- 
spect to moisture content, no trouble will be experienced. 
However dry preforms heat at a much slower rate. While the 
amount of moisture is not critical it should not be allowed to 
vary over a wide range. Both from the standpoint of good 
molding practice and high-frequency heating, the amount of 
moisture should never be permitted to approach zero. 

In conclusion it should be pointed out that the foregoing 
statements do not mean that if the factors under discussion 
are neglected, a good job of preheating by high frequency 
cannot be done. Rather they indicate that attention paid to 
these various details will pay dividends in a speedier, more 
thorough and more efficient use of the equipment. 


Credits—-Material: Bakelite. Molded by Plastic Manufacturers, 
Inc. High-frequency equipment manufactured by Induction Heating 


Corp. 





“Information, Please” 


(Continued from page 82) the club yokelry. 
facturers who think that the housewife is not interested in 
science, popularly explained, should reflect that the food and 
dairy companies’ advertising of vitamins, hemoglobin and 
calories established a whole new technology of nutrition. 

Luxury goods, therefore, and larger items of household 
equipment might to advantage carry a more elaborate techni- 
cal label. Keeping in mind that the skeleton of an informa- 
tive label is a statement of what the material is and its prop- 
erties, the manufacturer may adorn the skeleton as he 
wishes. As to the form, size, shape and appearance of the 
label, they are limited only by good taste and the demands of 
the article. Although the current trend is toward undeco- 
rated labels printed like an auditor's statement with the 
specifications in columns, an informative label is just as in- 
formative when printed with suggestive decorations or illus- 
trations) Enormously popular a few years ago were small 
tags of transparent acetate with a gold crown at the top. 
They succeeded in giving a faint suggestion of royalty and 
the Romanoffs along with quite definite information that the 
material met standard tests. 

In plastic manufactures, the writing of an elaborate 
technical label is complicated by the fact that their basic 
chemistry is so little understood by the public that any 
elaborate informative labeling program should be accom- 
panied by an educational campaign or a concerted advertis- 
ing campaign to explain the terms. It is further complicated 
by the fact that properties vary in formulas of any given 
material. For most of the inexpensive consumer products 
it is sufficient 1) to identify the material, 2) to classify it 


Manu- 
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either as to its chemical origins or as one of a group of thermo 
setting or thermoplastic materials and 3) to state its ad- 
vantages and limitations. One molder suggests that the ideal 
classification is: 1) its identity as one of a group of thermo 
setting or thermoplastic materials, 2) its classification as to 
chemical origin, stating, for instance, that cellulose acetate is 
derived from cotton linters and acetic acid and 3) its classi 
fication by trade name. He believes these subdivisions should 
be followed in the order listed. An objection to this is that 
it would be extremely difficult to explain to the public the 
words ‘thermoplastic’ and “‘thermosetting’’ on a label with 
out an accompanying educational advertising campaign, since 
if they are insufficiently explained, these words will fall on un 
receptive ears. 

The most crying need for informative labels in plastics ts 
in the field of kitchen manufactures, where the exigencies 
of war produced many experiments in small utensils for chain 
store consumption. Some were definitely misapplications, 
while others which would have been serviceable with proper 
care brought complaints and prejudiced many customers 
against ‘‘plastics.’’ For instance, the cellulose acetate 
measuring spoons on the counters of the dime stores were 
said by most managers to sell well because of their bright 
colors, but customers afterward complained of warping. 
A small tag like that shown in Fig. 12 would remove such 
causes of complaint, 

If it is objected, as it undoubtedly will be, that the expense 
of printing such a label on a dime-store article is too great, 
we must reiterate that one of the most successful chain-store 
plastic utensils is attached to a card which carries careful 
washing instructions and is a rudimentary informative label 
In size it is larger and more expensive than the one above 
and it carries some advertising. It identifies the material 
only as “‘plastic.”’ 

Other cellulose acetate labels might conceivably warn about 
other limitations—high water absorption, scratching, burn 
ing, brittleness at low temperatures—+f these limitations are 
important in the use of the article. Acetate trim on the 
dashboard of an automobile might conceivably mention 
scratching, but the question of sterilization by hot water or 
alcohol does not enter into this application, of course. Use 
of any kitchen utensil frequently involves immersing it in 
boiling water or placing it on a hot stove, and all plasti 
labels for kitchenware should state the susceptibility of the 
article in these two respects. The fact that plastic kitchen 
ware has gone out unlabeled in these two respects has created 
unwarranted prejudice against certain applications, which is 
particularly unfortunate in view of the excellent labeling of 
metal and glass kitchenware, said by one retail authority to 
be the best in the field. Like that photographed in Fig. 6, 
most of the glass labels give pertinent and interesting informa 
tion about the material. The public has, as a result, con 
ceived an impression that plastics are less serviceable than 
glass for kitchen use. Other kitchen factors which are im 
portant in labeling are susceptibility to fruit juices, oil, 
alcohol, water absorption and breakage. Figures 7 and 8 
show suggested labels for sets of measuring cups, one made of 
styrene and one of cellulose acetate. 

Among the most beautiful of all the prewar plastic manu 
factures were the cast phenolic hand mirrors and hair brushes, 
unsurpassed for their jewel colors and surface sheen. In 
style and design, the best brushes and mirrors competed 
well with those of any age. They were enormously popular, 
too, selling in the drug stores and department stores at 
prices ranging from $3 to $10. Figure 10 shows a suggested 
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label for a honey-colored cast phenolic hairbrush. This label 
contains considerable advertising copy at the top, followed 
by factual information. Where advertising is to be included 
in an informative label it should be isolated, either at the top 
or at the bottom of the label. This label gives, after the ad- 
vertising copy, the identity of the material, its classification 
as to origin, class (thermoplastic or thermosetting), and its 
trade name. 

One of the big, square, handsome simulated tortoise shell 
compacts framed in silver might carry a label like that shown 
in Fig. 9. For a compact, sterilizing and color fastness are 
not pertinent limitations, but scratching is. On the other 
hand, babies’ plastic toys might mention on their labels that 
they are tasteless, odorless, non-flammable, non-toxic, can 
be easily kept clean and have fast color. 

In each new field of plastic manufactures the manufacturer 
or molder should consider wherein the plastic article differs 
from its predecessor, and write his label accordingly. What 
are the ways in which the plastic article is different from the 
traditional one? What different care does it require, and 
what new properties has it? Many new war applications will 
be continued in civilian use and find their way to retail 
counters. For example, an Army mess tray molded of 
melamine could be used for hors d'oeuvres or for a nursery 
tray. It has six angular depressed compartments so curiously 
designed that hors d'oeuvres inevitably spring to mind. The 
large center compartment appears to be especially designed 
for celery, and the smaller angular compartments lead one 
on to radishes, stuffed olives, pate fois, and caviar (or, any- 
way, anchovies). This tray might carry a label (Fig. 11) 
sentimentalizing somewhat on its Army service. 





MASTER LABEL OUTLINE 


(It is understood, of course, that labels should conform to local, 
State or Federal regulations where such exist.) 


Wuat It Witt Do (Performance) 
Degree of color permanence; shrinkage or stretchage; break- 
ing strength; seam slippage; resistance to water, perspiration, 
wind, wear; light, heat and power tests; power consumption: 
cost of upkeep; etc. 


Wuat Ir Is Mape or (Composition) 
Kind and quality of fiber, metal, wood, leather, ceramics, 
cement, rock, fur, plastics, petroleum products, rubber, paper, 
bone, chemicals, drugs; ingredients of food products; etc 

How Ir Is Mapr (Construction) 
Size, weight, number of yarns per inch, weave, number of 
stitches per inch, finish, ply, cut, hand or machine made, 
pressed, molded, stamped, inlaid, etc. 

How to Care For It 


Detailed instructions for washing and/or cleaning; precau- 
tions to be observed in cleaning or in storage; refrigeration: 
oiling and greasing; polishing, etc 

RECOMMENDED Uses 


Purposes for which it is most suitable; recipes, etc. 


NAME OF MANUFACTURER OR DISTRIBUTOR 


-Name and address of the manufacturer or distributor. 

This outline, which first appeared in the Council’s preliminary 
manual, Informative Labeling, has proved helpful in organizing 
the copy to be included in informative labels. 





A natural trend of thought leads from the hors d’oeuvre 
tray to the bar. After the war, many bars, tables, cocktai 
trays and bar accessories will undoubtedly be made o 
laminated phenolic material, which is stronger than wood bu 
may look like a piece of well-varnished wood with a grat 
of crotch mahogany. Or it may have painted designs o 
metal stencils which seem to be just below the varnish, but 
are actually set into the material before it goes into the 
presses. We offer the following label shown in Fig. 13 for 
a phenolic laminated portable bar. 

Many an advertising man will take issue with the labels 
presented on these pages, not on the ground of their content 
but on the ground of their negative phraseology and the 
injunction ‘Do not” in place of ‘‘Never.’’ There is a theory 
current among advertising writers that the public is allergic 
to negatives and that “‘not”’ is a negative while “‘never”’ is not 
a negative. In the labeling of rayon they believe that the 
injunction “Always use a warm, never a hot, iron’’ was very 
much more positive and pleasing to the public than if they 
had said, “Do not use a hotiron.”” This hairsplitting among 
negatives Seems to suggest that they have never read that 
miost negative of all poems in the language, The Raven, in 
which the word “not’’ is not once used. In writing labels, 
as in writing anything else, clarity is the first essential. The 
clearest and most forceful statement is the one to use regard- 
less of whether it involves “‘never’’ or “not’’ or both of them. 
Use of the negative, in fact, is in line with the informative 
labeling program, and the down-to-earth debunking trends 
of consumer education. 

The suggested labels shown here are very rudimentary 
informative labels for the reason that the consumer at large 
is in complete ignorance of even the names of the various 
plastic materials, and that, in plastic consumer goods (with 
the exception of synthetic textiles), no general program of 
standards intelligible to the consumer has yet been adopted. 
As the public is gradually educated to the realization that 
there are many different plastics within the classifications 
“thermosetting’’ and ‘‘thermoplastic,” the specific informa 
tion on the labels should be increased. But the technical 
information, as it is supplied bit by bit on each label, should 
be explained in very simple terms until it is assimilated by 
the buyer. 

Assembly goods, on the other hand, might to advantage 
carry a more elaborate and more technical label. When 
molded plastic parts are used in combination with parts made 
of other materials, the manufacturer should consult with 
the molder before he writes the label or book of instructions 
which accompanies his product. For example, with such 
items of household equipment as vacuum cleaners, mechanical 
refrigerators and washing machines there customarily goes a 
booklet which tells the purchaser something of the nature and 
quality of the materials used in their manufacture and gives 
instructions on how to operate and how to take care of them. 
If specific technical information is supplied by the molder, 
the manufacturer can in his booklet specify which parts of 
these appliances are plastic, list such properties of the material 
as are pertinent to the application, and tell the user how to 
treat the plastic units of the assemblage in. order to prolong 
their life and ensure good service. As much technical data 
shouid be included on the plastic parts as is given for the 
metal parts, so that the consumer will have on hand complete 
factual information to guide future buying. 

A technical label is still more necessary for industrial goods, 
most of whose users are better equipped to understand the 
terms involved., Since precision and accuracy of operation 
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are of the utmost importance in the industrial field, labels or 
booklets should be worked out by the material supplier, the 
molder and the manufacturer. The amount and nature of 
the information given will, of course, depend on the intricacy 
of the plastic product itself and the exactitude of the work it 
is to perform. 

The manufacturer of plastic articles who remains skeptical 
of the value, or rather the necessity, for informative labeling 
should telephone at random to a few of the largest textile 
companies. He will find that most of them not only have 
informative labeling but also educational departments from 
which they send out research information to schools, cop- 
sumer organizations and stores. He will probably not be 
able to talk to the head of the educational department who is 
just starting on a lecture and film tour, but her Secretary will 
be glad to tell him about the lectures and films they arrange 
for schools and women’s clubs and the research bulletins they 
issue on textiles for use in colleges. If he calls his State 
University, he will find that informative labeling enters into 
a dazzling array of courses in departments he didn’t know 
existed, with names like Marketing, Retailing, Economics of 
the Household, etc. The hardy telephoner can pursue his 
way right into the bastions of the women’s clubs and con 
sumer committees, or some of the societies that work on 
standards and testing and the testing laboratories of the 
chain and department stores. 

These researches will lead him to consider the Government 
regulations on labeling in fields other than plastics. He will 
certainly want to reach (but perhaps not by long distance) 
the heads of the school boards in the South and Middle 
West to ask them about their distributive programs for 
educating salespeople and consumers about merchandise. 
After that he may want to relax, but he will not doubt that 
informative labeling is a high point in the tidal wave of con 
sumer education which is sweeping the country. He will 
probably be heard muttering to himself in double negatives 
that ‘Information, please” is the trend of the times. 
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Up to the minute 


(Centinued from page 102) with two rams, one vertical 
and the other horizontal. Figure 2 shows the split cavity 
and bottom plug with the splits in the open position. This 
mold design eliminated to a great extent the difficulties pre 
viously experienced and the finishing operations were thereby 
greatly reduced. 

While the new mold is 20 percent more expensive than 
the first model, it has increased production 100 percent. The 
effect has been a reduction in the cost of the individual parts 
a factor which augurs well for an eventual over-all saving 
This reduction varies from 12 cents in the parts for the 6-in 
clock to 32 cents in those for the 8-in. clock. 

Because of their high fidelity these clocks might almost be 
considered as essential equipment aboard ship or in our war 
production factories. That plastics have enabled this com- 
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pany to continue production of these clocks is but another in 
stance of the benefits to be derived from the use of this mate 
rial. By enabling clock manufacturers to maintain their 
production schedule, plastics have again met the demands of 
a country at war. 


Credits—Material: Textoliie. Molded by Genera! Electric Co 
Plastics Divisions, for Seth Thomas Clock Co. 





One man to a rivet 


(Continued from page 92) the rivet is molded in on 
piece, the wedge-plug forming an integral part of the body 
The construction of these rivets is such that the plug of on 
rivet will fit into the locking end of another. This permits th 
rivets to be assembled in a long column (Fig. 1) prior to in 
sertion iti an automatic applicator. The pieces are so de 
signed that when a rivet is snapped into an assembly hole, a1 
inside wedge action results. This spring action of the rivet 
holds the two plates being assembled solidly in place pending 
the riveting operation. A simple rivet gun is then applied to 
the top edge of the wedge-plug. Through the impact of the 
gun the plug is driven into the body of the plastic rivet. This 
action forces apart the four fingers that comprise one end of 
the rivet so that they take a firm grip on the outside of the 
plate which is farthest from the operator. The gun ts ad 
justed so that the wedge-plug enters the rivet until the head 
becomes one solid spherical or flat surface. When the plug 
has been driven into place the body of the rivet completely 
fills the assembly hole. 

One of the advantages of these newly developed plastic 
rivets is the method of fracturing away the wedge-plug which 
actually displaces the man on the ‘‘other side’’—the man who 
holds the bucking bar when standard-type rivets are em 
ployed. The ease which these plastic rivets can be applied in 
any position is emphasized by the possibility of locking to 
gether two plates with no supporting background. Tests 
have indicated that through the lock action of this blind rivet 
by the wedge principle, uniform pressure 1s obtained regard- 
less of the operator. Another important advantage of these 
plastic rivets is that they can be removed without damaging 
the parts to which they have been fastened. Finally, the 
method of application is practically soundless. 

War needs have perfected techniques of laminating a 
variety of materials such as wood, cardboard and cloth with 
plastics to form sheets of unusual hardness and strength 
The ideal type of locking device for these sheets will naturally 
be a rivet which can fasten laminated sheets together without 
cracking or damaging them. The plastic rivet not only meets 
this requirement but retains the perfection of its own optical 
surface even after the application of the single blow that is re 
quired to lock it in position. In addition, these rivets can be 
made of the same material as the laminated sheet with which 
they are employed so that when set in place they become an 
integral part of the surface. 

A further advantage of the blind rivet is its decorative 
value, a factor which will undoubtedly play an important 
part in its later applications. A look into the future suggests 
doors with colored panels of plastic sheeting studded with 
jewel-like rivets, or glass and plastic laminated window panes 
held together in their modern'stic frames by rivets of crystal 
clearness. Such possibilities for decorative uses invite the 
ingenuity of the designer of furniture, frames and containers. 


Credits— Molded by Modglin Co. for the Victory Mfg. Co. 
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“These forty Elmes presses have set a record in turning out oil seals 
and other molded products. In the oil seals made by the Victor 
Company, the synthetic rubber sealing element is molded onto the 


metal shell or holder. The principal function of an oil seal is to hold 
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a lubricant in a bearing. These modern-type seals are widely used 
ad sivet both in military equipment of many kinds and in production ma- 
regard- chinery. That is why we are proud of the performance of this battery 
f these of 200-ton presses since they were installed in 1937. They have been 
maging operating continuously twenty-four hours a day with no failure. 
lly, the Their simplified system of controls, fast opening and closing speeds, 
controlled molding speeds, as well as the small amount of attention 
iting a required by the operators, have made it possible to maintain a high 
th with rate of production. A factor in maintaining high production is the 
rength accuracy of operation which eliminates loss of press time due to 
searalie & breakage of molds.” 
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- machine tools, for smooth reliable 

a hydraulic presses hydraulic operations 

a and test equipment biscaed up to 3000 p.s.i. 
. i 








Specifications aud Engineering Data 
On Keguest 


THE NEW WORK AIR BRAKE COMPANY 





Vydraulee Divinion 








420 Lexington Avenue, New York 17, N. Y. 























The art of PUTTING IT ON! 


Remember Marcelene? If you were 
ever a youngster, you can’t forget him 
—Greatest circus performer of all time 
. .. and tops in the art of facial make- 
up. His features, as he remade them, 
were his fortune. 

Die faces, too, have fortune-making 
potentials. All they require is a skill- 
fully applied skin of hard chrome 
plating. The right deposit in the right 


[nousTRIAL 


“Armorplate for Industry” 





places assures a long run of perfect 
performances. 

Whenever it comes to a competition 
between an Industrial hard chrome 
plated die and a large quantity press 
order .. . the order gives out first! 

Because of our highly developed 
techniques in applying chrome plate, 
we invite the opportunity to discuss 
complete details with you. 


Co. 


15 ROME STREET *« NEWARK, NEW JERSEY 
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The Chicago Screw Company’s skill in 
producing Brass Screw Machine Prod- 
ucts may be ‘a invaluable help to you. 
While we handle all types of jobs from 
the simplest to the most complicated, 
it is on the really tough jobs that we cau 
demonstrate the full value of our exper- 
ience, engineering ability and modern 
production facilities...If your problem 
involves plastics, brass or steel screw 
machine products involving second- 


ary operations — remember “Chicago 


Screw” the outfit with the “Know How.” 


THE CHICAGO SCREW CO. 
1026 So. Homan Avenue - Chicago 24, Ill. 












The P-K Self-tapping Screw method 
eliminates tapping time and expense 
e+» provides stronger fastenings 


Because a fastening can be made with a P-K Self-tap 
ping Screw in one simple operation — driving the screw 
in a plain untapped hole — the makers of Skullgards es- 
timate they save 40% to 50% in time over assembly with 
machine screws. 

Other advantages also prompted the choice of P-K 
Screws. The Type “Z” Screw used forms a close-fitting 
thread as it is driven, makes a stronger fastening, and stays 
tight in spite of the rough handling these helmets must 
withstand. In addition, this screw can be easily removed 
and replaced. 

Question every fastening —on the drafting board, 
and in production! Ask for a P-K Assembly Engineer to 
help you find all the metal and plastic assemblies in which 
Self-tapping Screws will end trouble, speed work, save 
money. Or, mail assembly details for recommendations. 


Parker-Kalon Corp., 208 Varick St., New York 14, N. Y. 


PARKER-KALON 


SELF-TAPPING SCREWS 


178 MODERN PLASTICS 





Two P-K Type “Z” Self-tapping Screws with Phillips Recessed 
Heads are used to attach a plastic lamp bracket to the Skull- 
gard. Two Type “U” Drive Screws are used to fasten a metal 


lamp holder, %,” thick, to molded lamp 
bracket. The Skullgard is made of laminated 
plastic .060” thick. 








SKULLGARDS made by Mine Safety Appliances 
Co., Pittsburgh, are the standard head protection for 
miners and construction workers. They have saved 
many thousands of war-important man-hours that 
would otherwise have been lost through injuries. 

























THREE OF THE P-K SCREWS USED FOR 
PLASTIC ASSEMBLIES 


Type “Z” Thread-Forming Screws — All pur- 
pose, form their own threads in the ma- 
terial. For fastening to cellulose acetate 
and nitrate compounds, methyl methacry- 
late resins, polystyrenes, laminated phen- 
olics, and metal. 


Type “F” Thread Cutting Screws — Expressly 
developed for use in crumbly and friable 
materials, such as phenolic and urea base 
compounds, cold mold compositions, and 
hard rubber. Also for metals. Cuts a 
thread like a tap. 


Type “U” — For Permanent Fastenings — For 
use in all kinds of plastics and metals. 
Hammered or otherwise forced into the 
material, it forms its own thread. Cannot 


be removed. 














a Se i eee y 


ee a, ne 














TTER GROMMETS 
3D THE WAY TO THIS 


é ipa rubber shortage forced Auto-Lite’s 
Bay Manufacturing Division into the 


manufacture of grommets from a synthetic 
compound. But it wasn’t long before these plas- 
tic -products demonstrated marked advantages. 
They resisted oil damage. Cracks didn’t develop 
as readily to form paths for treacherous electri- 
cal shorts. 

So it was natural for engineers and designers 
to turn to Auto-Lite when a problem developed 
in supplying nipples for high tension circuit 
connections on coils and distributor caps. And 
again performance reports give evidence of a 
better product. 

Already other developments are crowding for 
consideration, products calling for bigger areas, 
more difficult shapes. Auto-Lite engineers are 
bending every effort to show what can be achieved 
with injection and compression molding 
of plastics and meeting with remarkable 
success. Should you have a plastic prob- 


‘ A 3 
ee 
tte) 
WAR 
lem which needs solving their experience 
1 
in this field may prove helpful to you. be = 


THE ELECTRIC AUTO-LITE COMPANY 
BAY CITY Boy Manvfacturing Division MICHIGAN 
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of “RAYCO”’ Fillers 


for 


EXTRA-STRENGTH PLASTICS 


In our specialized field of Fillers, we have 
endeavored to match in care and thorough- 
ness the research efforts of plastics tech- 
nicians. As a result, you receive from Rayco 
not merely general types of fillers, but also 


a wide variety of different cuts in each type. 


Your compound manufacturer gets prompt 
and intelligent cooperation from us in 


determining just the right filler for your 
purpose. 


And once the specifications are deter- 


PRU cre crengte | OOM OEIR Cor ctacttes or wemect ctrenett. 


mined, he knows he can depend on Rayco 
for strict adherence to them, assuring th> 
dependable results that come from good, 
solid standards of uniformity and quality 


control. 


For “know-how” on “Fillers. consult 


Rayco. 





Occasionally we are asked to render cutting 
service on products outside our line. We are 


glad to consider such requests. 











RAYON PROCESSING CO. ‘nc: 


60 TREMONT ST., CENTRAL FALLS, RHODE ISLAND 


Deuelopers and Producers of 
Cotton Fillers for Plastics 
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OBTAIN COMPOUNDS CONTAINING RAYCO FILLERS—FOR GOOD FLOW AND EXTRA STRENGTH 
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pag a and fearful candle-light 
brightens the streets of this Axis 
town tonight. A moment ago, it lay safely 
hidden under cover of a moonless 
blackout. 

But, it was on tonight’s schedule of 
time-table bombing and as “Libs” and 
“Forts” come in for the “kill”, this night- 
time enemy target is brought into sharp 
relief by the brilliance of McAleer mili- 
tary pyrotechnics. 

In that revealing glare the refinery’s 
oil tanks stand out like giant mushrooms 
in a meadow—but not for long. Caught 
in the cross-hairs of a bombsight, they 
disappear in thick black smoke. A power 
station crumbles under a well planted 
“stick”. Factories and warehouses belch 


McAleer 


MANUFACTURING CO. 





Planting A Victory Garden... ¢y Candle-Light 


flame that reaches fiery fingers into the 
heavens. 

It's Victory Garden planting of a 
different sort. Seeds of retribution from 
which will come fruits of Victory! 

Making military pyrotechnics is but 
one of the important war production 
tasks assigned to McAleer. There are 
other For-Victory products extending 
into the fields of military aeronautics and 
hydraulics as well. 

ON THE HOME FRONT we fight 
the war too . . . furnishing quwality- 
controlled finishing materials and methods 
which contribute more to the war effort. 
If increased finishing efficiency on metal, 
plastic or wood can help YOUR war 
effort . . . our advisory facilities are at 


your service. 





* Manufacturers of Quality 
Controlled Finishing Materials 


ROCHESTER, MICHIGAN 
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epee Compound Loads Can't "Pile-Up 


o]sik@ag Beyond Rated Load Limits . . . 





THRUST 
LOAD 
ONLY 


You never have to worry about combined radial 
and thrust loads piling up on a single bearing when 
installing Rollway Roller Bearings. Because with 
Rollway’s right-angle loading, there just isn’t any 
such thing—a radial bearing carries the radial load, 
and a thrust bearing carries the thrust load. Or, if 
there’s just one load—either radial or thrust—you 


use just one bearing. It’s as simple as that. i @) A D i Nj & 


Naturally, the magnitude of either the thrust or 
radial load component is smaller than the com- Fa 
bined magnitudes of the two. Thus, you get a Spl " fs th e Loa 
capacity margin you frequently can use either for j nto pure ra d ia 
a heavier load, a higher shaft speed, a longer life 
expectancy, or a proportionate combination of all an d pur e th r ust 
three. Or you can cut down on the size of the 
housing and use a smaller size bearing. Whichever 
you choose to do, you'll find that Rollway 
gives you a better run for your money... 
that it simplifies and standardizes your 





STANDARD SIZES FOR MOST APPLICATIONS 


a S.A.E. or American Standard metric dimensions and toler- 
bearing problems. ances in a wide range of sizes and types assures low cost and 
ready availability for most applications. Let our engineers assist 
you in selecting the types best suited to your needs. No charge 
or obligation. Just send drawing or detailed description. 


BEARING COMPANY, INC., SYRACUSE, NEW YORK 


BEARINGS 
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Vocus Pocus... Ladies and Gentlemen 


\\ Post-War Cow!" 








the hubbub? That’s no different than a 


1 New, wait a minute, professor .. . why all 


pre-war cow! After this war is won, many 
an item will look exactly the same as it did 
before. So let’s not get excited about “Post- 


War Cows”. 





Let’s do get excited about the 
Precisionometer handle. Part 
of a Pitahte inspection instru- 
ment... ter, stronger, more 
durable even than required. No 
* -War Cow”, this handle will 
continue to be manufactured of 


plastics, during peace-time, also. 
184 MODERN PLASTICS 


Let’s get excited about the job plastics can do after 

this war is won. Creating new products of plastics 

. creating better products with plastics . . . that’s 

what we like to do at Precision Plastics Company. If your 

product is a “Post-War Cow”, we urge you to return to the 

proper material. However, if it lends itself to plastics, write 

us today. Let our engineering department work with you. 
We can help you plan for your post-war world! 


PRECISION 


PLASTICS COMPANY 


1724 W. INDIANA AVE., PHILADELPHIA 32, PA. 





* We know that despite war-time shortages many items are being made of their original 
materials. These items are not adaptable to plastics. We also know of many cases where 
plastics are used simply as substitute material. When we return to normalcy these 
items will again manufactured of their pre-war material. Two good examples of what 
we mean by “Post-War Cow"! 














“The appearance of any piece depends greatly on the type of 
material used and the work applied in the finishing 
operation. 

eecee 





“Every time the flash is filed off, a raw edge will appear. 
eeee 


“Fabric filled material will have fabric itself in the flash. 
The removal of that fabric is well nigh impossible without 
leaving shreds of fabric behind. 


eeee 
after 
or “Unfortunately, you can’t lather and shave that edge, so you 
>. dia 
santa must accept a certain roughness where such flash is 
» the removed. 
write 6..6° 4%. 4 
you. 


“The best test of an inspection is to test it against the diff- 
culties of molding {the material called for} and be tolerant.”’ 











... excerpts from pp. ,50- 
51 of “A Ready Refer- 
ence for Plastics,” pub- 
lished by the Boonton 
Molding Company. A 
note on your letterhead 


will bring you a copy 
without charge, providing 
you are a businessman or 
a Government employee. 
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BOONTON MOLDING COMPANY 
: \ 


BOONTON - NEW JERSEY 


NE W 





Tek_Boonton 8-2020 








"ee for high 
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Robert P,. Patterson 
Under Secretary of War 


Since 1941 The Metaplast Company has main- 
tained a 24 hour day production for the Armed 
Forces. Notable applications, ingeniously engi- 
neered to meet Army and Navy specifications, 
resulted in the granting of this award. 


" MEMBER 


COMPANY 
205 West 19 Street 
New York 11, N.Y. 


Metal Plating on Plastics 


METAPLAST Process Patented 
U. S. and Foreign Patents 
TRADE MARK REGISTERED 





* 





| ern with plastic molding 
problems are urged to consult Franklin. Among the 
many qualifications which this company has to com- 
mend it are 


Franklin was the first injection plastic 
molder to receive the Army-Navy “E” award 
for “high achievement in the production of 
wor material”. This award was later sup- 
plemented with an award of a star to indi- 
cate continuing production accomplishment. 

Franklin has learned the lesson of opera- 
ting at high speed with precision and effic- 
iency. 

Franklin has a new plant with modern 
equipment and a trained personnel devoted 
entirely to injection plastic molding. 


Our assistance and cooperation is extended to manu- 
facturers who have production problems involving the 
use of plastic molded ports. 


*« 
* Buy 
WAR BONDS 
AND STAMPS 
+ . 


FRANELIN PLASTICS DIVISION 


Robinson Industries Inc., -- FRANKLIN, PA. 
PL ETA TOOT ALE A RR 





186 MODERN PLASTICS 

















ling 
the 


om- 


nu- 
the 


S$ 
rs 











Most of the standard equipment 
that has been adapted to plastics produc- 
tion — particularly machine tools — was 
equipped with Timken Tapered Roller 
Bearings long before the manufacture of 
plastics materials and products attained 
industry proportions. Such equipment as 
lathes, grinders, drilling machines, boring 
machines, milling machines, mechanical 


presses, planers, etc. 


The ‘use of Timken Bearings similarly is 
indicated for most of the new equipment 
that has been designed especially for plas- 
tics production and already they are being 
extensively applied. One of the most im- 
portant points of application is on the roll 
necks of plastics rolling mills, where great 
accuracy as well as radial, thrust and com- 
bined load capacity is essential. 


Make sure you have Timken Bearing bene- 
fits in your plastics machinery — whether 
you are an equipment manufacturer or 
user; it will pay you many times over. 
The Timken Roller Bearing Company, 
Canton 6, Ohio. 


TIMKEN 


TRADE-MARK REG. U. 6. PAT. OFF 


ata TAPERED ROLLER BEARINGS 
a IN THE STH WAR LOAN”’ 
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HIGH GRADE 





the field carries about 12 plastic items. 


ahead now for the post-war years? 


your disposal. 


yortb0 19/9 








Make Note of the Name 


TRADE MARK 


MOLDED PLASTICS 


it is estimated that the American soldier in 
Plastics 
resist heat, cold and moisture. They are most 
versatile for war or peace. Are you planning 
If so, this 


organization has a wealth of experience and 


skill that when that time comes we can put at Important 


KUHN & JACOB MOLDING & TOOL CO. 





WAR 


and 
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PEACE 














1200 SOUTHARD STREET, TRENTON.8, N. J. 
TELEPHONE TRENTON 5391 
55 WEST 42nd STREET, NEW YORK 18, N.Y 








Plastic Molding ” 














HEAVYWEIGHT SCRAPPER | 








This is the giant scrap grinder, fastest in the world, that can 
turn out as many as 2500 Ibs. of re-usable molding powder i in 
en hour. Used in conjunction with extruding, injection 
molding and material manufacturing. Takes lumps and scrap 
of any size. 


Has: 11 solid tool steel knives, extra-heavy castings, out- 
board sealed SKF bearings, 3 interchangeable screens. 
Made in 3 widths 12°—18"—28” for varying capacities. 
Pays for itself in re-used plastics. 


Send for FREE catalog of 13 models. 


—=<BALL & JEWELL 
20 Franklin Street Brooklyn, N. 
Since 1895, Manufacturers of Patent Rotary Cutters 


or get in touch with nearest representative. 
NEW YORK: A agnecties Co., 111 8th Ave. NP RENOAS, MINN.. 
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& Walker, 506 Bank Bidg., DETROIT: A 
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TO END ALL CORROSION PROBLEMS 


| Saran is a tough thermoplastic originally made to replace 
| 
) 





such strategic war materials as aluminum, stainless steel, 
nickel, copper, brass, tin and rubber. Now found adaptable to 
a wide range of uses in product designing, food processing 
and wherever non-corrosive materials are necessary. Its in- 
sulating qualities, flexibility and ease of handling make it 
extremely valuable in installations dealing with oils, gases, 
air, water and corrosive chemicals. It is available in tube, 
pipe, sheet, rod and molded fittings. 

Technical Bulletin P-8 will be 
sent on request. Address Dept. SA 


Pat. No. 2160931 
HODGMAN RUBBER CO. 





FRAMINGHAM, MASS 


YORK 


Fifth Avenue 
412 South Wells S* 
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Send for this 


FREE cuart 


Decimal Equivalents. Accurate to 
four places. Signaled in three colors 
for maximum speed in locating deci- 
mal equivalent of fraction. Saves 
time and avoids errors, Yours at 
no cost or obligation. Just send us 
your name, title and address, 


See our Catalog in Sweet's 
File for Product Designers 


JOHN HASSALL, INC. 


Specialists in Cold Forging Since 1850 


396 Oakland Street-Brooklyn 22,N.Y. 
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The tenth in Aico's series of plastics applications. 


The BIG ‘‘case”’ that 
was solved by plastics 


NE of plastics’ big 

jobs . . . in both 
dimensions and design 
' is this I-T-E 
Circuit Braker case, 
molded by Aico. 

Base and cover each 
measure 1914" x9" x 
3 Strength and safety features are molded-in 
in a single operation. 

Aico engineers found use for their 28 years of experi- 
ence in solving this circuit breaker case in plastics. The 
finished product combines strength and clean appearance, 
affords maximum protection to operator and mechanism 
and is designed for simple installation. 
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10” x 24" MILL 





This. Mold-Mark 
MEANS A LOT ON PLASTICS 
IN THE NORTHWEST 


* We have complete tool-room facili- 
ties for mold and die-making and 
are completely equipped for modern 
plastics molding. Bring us your 
tough problems. 


MINNEAPOLIS PLASTIC | 


cOoOMPAN Y 
2300 East 3ist Street Minneapolis, Minnesota | 
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ROLL MILLS 
and 
CALENDERS 


@ In a wide variety of 
sizes and forms. All 
thoroughly modern equip- 
ment and adaptable silent, 
self contained units . 

for plastics, composition 


and rubber materials. 


10" x 24” CALENDER 


Molding Presses from 50 te 2000 Tons 






QUICKLY AVAILABLE 
AT A STOCK POINT NEAR YOU! 


SS) 


j Armour’s 332 stock points mean 
Ze “ < fast, dependable service for your 
) 
re 


present and future glycerine needs. 






CHEMICALLY PURE or U.S.P....A high grade, water-white glycerine 
meeting the requirements of the United States Pharmacopoeia. Suitable for 
use in foods, pharmaceuticals, cosmetics or for any purpose where the high- 
est quality is demanded. It has a specific gravity of 1.249— 25°C./25°C. 


HIGH GRAVITY... A pale yellow glycerine for industrial purposes with a 
specific gravity of 1.262— 15.5°C./15.5°C. 


DYNAMITE... A yellow glycerine made especially for the explosives trad« 
It has a specific gravity of 1.262— 15.5°C./15.5°C. 


YELLOW DISTILLED ...A yellow glycerine for industrial purposes with 
a specific gravity of 1.259— 15.5°C./15.5°C. 


ARMOUR AND COMPANY 


1355 WEST SIST STREET . CHICAGO 9, ILLINOIS 
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Research 


For this most essential work, Carver 
Laboratory Presses are being produced 
in larger numbers than ever before. 
Long recognized as the standard press 
for laboratory research, development, 
instruction, testing of single cavity 
molds, producing samples and even 
for small-scale production, the Carver 
Laboratory Press is an indispensable 


HAS THE GREEN LIGHT! 


aid for research engineers and chemists 
throughout the plastics industry. 
Original in design, it has a pressing 
capacity of 20,000 Ibs.—160 times its 
weight of 125 Ibs. Operates with self- 
contained hydraulic unit; has large accu- 
rate gauge of finest construction rigidly 
Special gauges 
are available for low pressure work. 


mounted on base. 








FRED S. CARVER 
HYDRAULIC EQUIPMENT 
343 HUDSON ST.,NEW YORK 14- 
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Provided with steam or electric hot plates and test 
cylinders or molds. Also, standard interchangeable 
accessories are available for general research — cage 
equipment, bearing plates, filtering equipment, etc 
The press and certain of the accessories are patented 
Send for illustrated catalog containing prices. 


PROMPT DELIVERIES FROM STOCK 
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PRECISION MOLDING OF INDUSTRIAL PARTS 


* Compression — 

* Extrusion— 

* Heatronic— 

* Transfer Molding 
* Laboratory Testing 
* Stock Molds for Electronic Parts 


Write Ya! 


(Molders of Lip Microphones in co-operation with Electro-Voice Mfg. Co.) 








2233 UNIVERSITY AVE 


SAINT PAUL, 4 MINN NESTOR 7277 






: 
| 
) 
| 
| 
I 


a 


TCE RR gp ge 


“ oe = a 
° ° 
.r- - a 
—“ Na 
7 — ~ vad ye 2 
ae Se . « 


- 
Ce ae 
as ee 


+ * 


Gurran & barry 


NEW YORK CITY 


DO YOU KNOW... 


All of the Advantages of Infra-Red Ray 


Drying with NALCO DRITHERM 
Carton Filament Lamps? 


Remove Moisture from Plastics Quickly 
and Cheaply with Nalco Infra-Red Lamps 


Use Nalco Dritherm Lamps for 
efficient results . . . available in Inside-Sil- 
vered (self-reflecting) or clear glass types. 


Learn all of the advantages of the Infra- 
Red process for plastic dehydration. 
Write for yeur free copy of “Drying Problems Made Easy” today. 


Yee 


OSTLY slips can mean vital 

man-hours lost. Prevent acci- 
dents by equipping your shop with 
Johnson Hammers. Specially de- 
signed SHUR-GRIP Handles afford 
user a “bull-dog” grip and are 
practically indestructible. SHUR- 
GRIP handles are used only with 
our 3, 4, 5 and 6 |b. lead hammers. 


Shown here are ' 
hammers with SHUR- 

GRIP and plain han- 

dies, ranging in 

weight from 1 to 11 

Ibs. These sizes in 

stock. 


Write Dept. M for illustrated bulletin and price list 


JOHNSON TOOL COMPANY 


PLASTIC MOLDS + TOOLS 
65 MASSASOIT AVE. * EAST PROVIDENCE 14, R. I. 


Our customers (list on request) include many 
of America’s most prominent molders. 


In ovr organization are nationally-known 
authorities on plastic molds and molding. 


Expanded facilities insure prompt delivery. 
Your inquiry will receive immediate attention. 








War-Taught Skills 
To Be Reflected In 
D-B Peacetime Items 





> 4 Famco Arbor Presses deliver 1,000 pounds to 15 tons pressure 

. » without wires, motors, line shafts or power cost. With girl 
operators, they step up production on numerous time-consuming 
assembly and dismantling jobs. They make pressure operations 
easy... require low investment, small floor space, negligible 
upkeep cost. Famco Arbor Presses are ruggedly built... yet readily 
portable. Made in 32 stock sizes for bench and floor mounting. 


FAMCO MACHINE COMPANY, 1305 18th St., Racine, Wis. 


Fameco Foot Presses, Famco 


10 types, bench and made in five one — up 
floor models, are speed- to 18 gauge mild steel. 
ing up many light form- Seuesid. on easy to operate, 
ing and stamping jobs. sturdy and accurate. 


ARBOR PRESSES + FOOT PRESSES - SQUARING SHEARS 

















IRVINGTON, N. J.—As a result of 
invaluable knowledge and experience 
gained while molding plastics for war, D-B 
peacetime products will be vastly improved 
beyond even the high quality standard 
maintained prior to Pearl Harbor. This 
point was stressed by an officer of the 
Dillon-Beck Manufacturing Co. in discuss- 
ing his concern’s plans for the future. 


“We expect our peacetime production to 
include plastic toys, novelties and sporting 
goods, just as it did before the war,” he 
explained. “All of these items, however, 
will benefit greatly from war-taught skills 
and will present many innovations in de- 
sign, finish and color. New materials, 
developed to meet wartime needs, will also 
play an important part in this all-around 
product improvement.” 


“In addition, a gradual expansion of 
facilities enables us to supply the complete 
and comprehensive type of service that 
carries through from original plan to fin- 
ished product.” 





At the present time, Dillon-Beck is 
already working with several users of prod- 
ucts in these fields in formulating definite 
post-war plans. Other manufacturers are 
also invited to submit their programs. 
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IRVINGTON, N. J. 
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How is your wartime strategy these 
days? 


Would you like to “outflank” some 
of your plating headaches—for an 


unconditional surrender, once and 
for all? 


Here’s how you can do it! 


There’s a strong supporting force, 
ready to help you in Hartford, 
Connecticut. The name of the outfit 


is Hartford Chrome. They have 
blitzkrieged chrome plating prob- 


525 PARK STREET ~* 


“OUTFLANK” 
your PLATING headaches! 


HARTFORD CHROME CORP. 


HARTFORD 6, CONNECTICUT > 


lems for hundreds of leading manu- 
facturers in the East. They’re never 
too late, with too little — always 
enough, and on time! 


Throughout the war, they have 
added to their strength — increased 
their “fire-power”—and they can 
serve you promptly on production 
jobs, salvaging parts, or any hard 
chrome plate requirement. 


How about making contact with 
these friendly troops? They’re wait- 
ing to go over the top—for you! 





TEL. 2-6868 


Licensed by United Chromium Inc. 


fabrics and papers. 


PHENOPREG U. F. Urea formaldehyde 
resin treatment of paper and cloth. 


PHENOPREG M. Melamine resin treated 


paper. 


oman pod materials laminate under the applica- 
tion of hea 


t and pressure. 


Our Plastics Division pro- 

duces a complete line of | 
resin treated materials for 
alltypesoflaminating,mold- | 
ing, and plywood surfacing. | 


PHENOPREG Standard laminating mate- 
rials to meet Federal and NEMA specifications, | 
low pressure molding grades an | 
Phenol formaldehyde and cresylic resin treated _ 












specialties. 














DETROIT WAX PAPER CO. 
PLASTICS DIVISION 
1721 Pleasant Avenue, River Rouge 18, Michigan 


ViInewood 1-8200 























Plastic RAIN GAGE 


Calibrations by ROGAN 


Branded in “Deep Relief” 
for Permanence... 


While Rogan did not manufacture the 
pate Rain Gage illustrated at left, 
ogan did perform an important function 
in helping to make this unit a vital instru- 
ment of war. How. ..? By branding 
the graduations in deep-relief on the 
inner tube to meet most rigid government 
specifications. 


Designed and produced by one of the 
nations leading molders, Dillon- Beck 
Mfg. Co., Saag N. J., in collabora- 
tion with the U. $. Signal Corps, the 
Rain Gage is now being widely used by 
the armed forces to measure rainfall, so 
essential to the successful planning and 
waging of war. 


Calibrating the Rain Gage to such 
close tolerances offers convincing proof 
that Rogan can do your branding on 

ics, no matter how exacting your 
requirements may be. 


Write today for Full Details—No Obligation! 


ROGAN BROTHERS 


2005 S. Michigan Ave., 


Chicago 16, Illinois 





























ee a Se + ae 















a 












ef” 


2 the 
left, 
stion 
stru- 
ding 

the 
nent 


f the 
Beck 


Ora- 


i by 
|, 30 
and 


such 


your 





eats 















The urgencies of war have shown industry better 
ways of doing many things. In the fastening 
field tubular rivets have found favor where per- 
manence, tightness and resistance to vibration or 
shock are essential. If you are interested in 
learning how such technical improvements might 
be adapted to your assemblies on peace-time 


products, our engineering staff can tell you. 


For those in the plastics industry who are con- 
cerned with solid and tubular rivets, valuable 


factual information is yours on request. 


Soon now this interlude we call “‘war’’ will end 
and the current of life will return to normal chan- 
nels—-which, in industry, means supplying people’s 
peace needs. How these markets will affect your 
particular company you are in best position to 
judge, but how tubular rivets can best fit into your 
product can most satisfactorily be determined 
by a joint meeting of your design engineers and 


our rivet experts. 


She 
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WHAT EVERY PRODUCT 


ILFORD RIVET & MACHINE CO. 


Post Road, Milford, Connecticut 


GENERAL RIVET & MACHINE DIVISION, ELYRIA, OHIO 


ANOTHER 


Fastening 


Problem 
Sol ved! | 






MOLDED-IN 


THE ROSAN 
REPLACEABLE INSERT 


When Clarke Aero-Hydraulics, Inc.,of Pasadena, started 
to manufacture handles for Gun Turret Control Valves, 
they foresaw possible damage in field service and 
wisely made provision for quick repairs to the steel 
fastening points which were molded in the plastic han- 
dles. They specified the Rosan Replaceable Molded-In 
Insert, the only one which can be removed and replaced 


without disturbing the parent material. 


Thus another problem of manufacture and assembly 
was solved by the Rosan Locking System for Threaded 


Inserts and Studs in all materials. 


Rosan Locked-In Threaded Inserts and Studs solve a 
multitude of fastening and sealing problems in all 


types of industry. 


Manufacturers and designers are 
invited to submit inquiries to our 
Engineering Department. Consul- 
tation and experimental installa- 
tions of our parts .. . free. 











, 


BARDWELL & McALISTER, INC. 


Dept. 1-64,Box 1310; Hollywood 28,Calif. 








Stainless Steel Mold 
SVS A272, 


Holds HIGH POLISH= 
PLS II LVAV\\WSS\\XNN 


Plastic goggle frames molded 
to government specification. 
Mold and force made of 
Carpenter Stainless No. 2. 


The very nature of this molded product made a 
smooth lustrous finish a necessity. 


On long production runs, this requirement was met 
through the extra wear resistance of Stainless Steel. 
More than 400,000 impressions (over 1,500,000 
pieces) were produced without any redressing of the 
Stainless mold cavity or force. The use of Stainless 
also eliminated the need for chrome plating. 


The cleanliness and uniformity of the steel, so 
necessary to obtain a high polish, is assured in all 
Carpenter Electric Furnace Mold Steels by 100% 
acid disc inspection. 

For help with your mold steel problems, write us 
today on your company letterhead for a copy of 
“Tooling Up For Plastics”. Free to users in the 
U.S. A. 


THE CARPENTER STEEL COMPANY 
112 W. BERN STREET + READING, PA. 


arpenter 


ELECTRIC FURNACE 
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MODERN PLASTICS 


















SINCE 1918 


PLASTIC 



















Designers and builders of all 
types of PLASTIC MOLDS. 
Serving most of the leading 
molders of the country! 


Our1500-tonhydraulicHob- 
bing Press adds many ad- 
vantages in obtaining lower 
mold costs. 





Estimates on request. 


F EAC LE 


TOOL & MACHINE Co. 





37-39 Freeman St. Newark, N. J. 
Phone: MARKET 3-1572 
-1573 








c U MOLDING 
COMPRESSION + INJECTION + EXTRUSION 
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IDEAL PLASTICS CORPORATION 





POST WAR PLASTIC SALES 


.. + Asound capital structure is 
required to finance broad post 
war markets. Alert manage- 
ment is investigating factoring 
—the streamlined banking 


of prosperous industry. 


BOOKLET ON REQUEST 


COLEMAN & COMPANY 


FACTORS + ESTABLISHED 1912 


468 FOURTH AVENUE NEW YORK CITY 
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A SYMBOL 
OF FINEST 
RAFTSMANSHIP 


N PLASTICS 





NOVELTY & TOY CO., INC 
ISLAND CITY, N. Y 


IDEAL 
Ge} ic) 


A DIVISION OF 
23-10 43rd AVE 








Which da you ude--- 
AIR? WATER? OIL? 


Whatever the fluid used in your plant 

and whatever the pres- 

sure, up to and including 6,000 Ib. per eq. in. 
it can be handled without shock by this 


air, water, or oll 


ATLAS Type “E” 


High Pressure Reducing Valve 


* Numerous plastics plants are now using 
this extraordinary valve and are well pleased 
with it. Repeat orders are received by us 
nearly every day. 

What is its Secret? 

There is nothing secret about it. Built by a 
concern that specializes in regulating valves it is 
based on the latest and best principles. Every part 
is up-to-date in every respect Forged Steel Body 
Internal metal parts entirely of stainless steel 


A formed packing of special material superior to 
leather is used which is immune to all fluids commonly used in hydrau- 
lic machinery The pressure on the seat is balanced by a piston with 
the result that variations in high initial pressure have little effect 
on the reduced pressure 


For other ATLAS piastics plant products see the partial list in our 
ad in the January 1944 issue of MODERN PLASTICS 


Specialists in regulation for nearly a half century. 


Al LAS VALVE COMPANY’ 


REGULATING VALVES FOR EVERY SERVICE 
277 South Street, Newark, N. J. 


Representatives in principal Cities 
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J. H. LANE & CO., Inc. 


New C 





ORGANIC 
PEROXIDES 


CATALYSTS FOR POLYMERIZATIONS 
DRYING ACCELERATORS - OXIDATION 
AGENTS + BLEACHING AGENTS 


LUCIDOL 


(GENZOTL PEROXIDE 


LUPERCO 


(PEROKIOR COMPOUNDS) 


ALPEROX C 


(TECHNICAL LAVROTL PEROXIDE) 


SPECIAL ORGANIC PEROXIDES 














MODERN FRENCH OIL 


Presses for Molding 
Modern Plastics 


@ For accuracy, speed and economical 
operation that brings increased profits turn 
to French Oil Hydraulic Presses, the choice 
of leading plastic molders. Complete self- 
contained presses with automatic time 
control that is instantly adjustable. De- 
pendable, modern French Oil presses in 


| sizes up to 1500 tons are the choice of lead- 


ing plastic molders. Consult French Oil 
engineers or write for catalog. 
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WE build molds 


for all plastics 


More than 20 years of successful 
experience as toolmaker to leading 
custom and proprietary molders 
qualify us as your mold designer 
and mold maker on your most ex- 


acting jobs of plastics engineering. 


Fortney MANUFACTURING 
COMPANY 
MOLDS FOR PLASTICS 


247 N.J.R.R. AVE. * NEWARK, N. J. 
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FOR PLASTICS RAW MATERIALS 


INCLUDING 


FORMALDEHYDE 
PARAFORMALDEHYDE 
PENTAERYTHRITOL 
HEXAMETHYLENETETRAMINE 


For information on products now in research 


and development, please write, requesting 


that we add your name to our mailing list. 














COMPLETELY EQUIPPED 


with engineering skill... resources ... experience for 


PRECISION FABRICATING 
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ENGRAVING DEPARTMENT 
tramed personne! oper ating 
modern precision equipment 


LAMICOID FABRICATORS INC: 


3600 Potomec @ Chicago 51 © #$\Midwest Fabricators for Mica insuletor Co. 


milo 


: Specialists in laminated «= Pg 
phenolic materials fibre and papers 
-Engraved and Graphic Lamicoid "®»/0 
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Have you got X-ray eyes? Can you 
see through a brick wall? Or even 
through your secretary? 


If you don’t have X-ray vision, you 
probably rely on your supplier to do 
a pretty good inspection job for you 
before he ships your order. 


And that is what we try to do, mainly 
because we don’t like trouble and 
because we are just a little bit proud 
of our work. We try to eliminate 
flaws in molding and we try to weed 
out the bad pieces by proper testing. 
That is why so many of our customers 
are happy boys. Mack Molding 
Company, Wayne, New Jersey; Ar- 
lington, Vermont; Waterloo, P. Q., 
Canada. 






MOLDED 
EXCELLENCE 








COMPLETE PROCESSING 
OF PAPER OR CLOTH WITH 
PLASTICS IN SOLUTION 


The many uses for synthetic resins are being 
constantly increased with the aid of ROSS 
Treating Equipment. A complete machine 
line assembly that combines all units for un- 
rolling the web, saturating, guiding and 
winding—designed and built by JOHN 
WALDRON CORPORATION— in tandem 
with the modern ROSS Zoned Drying System 
to provide automatic temperature control for 
properly staging the drying to insure a uni- 
formly cured finished product. 


AMONG PROMINENT USERS ARE: 


American Brakeblok Div.,; Bakelite Corp.; Con 
tinental-Diamond Fibre Co.; Consolidated Water 
Power & Paper Co.; Detroit Wax Paper Co 
Daystrom Corp.; Formica Insulation Co.; General 
Electric Co.; Panelyte Corp; Phenolite Co.; 
Richardson Co.; Synthane Corp.; Taylor Fibre Co.; 
Westinghouse Elec. & Mig. Co., and many others 


The facilities of the ROSS Testing Laboratory 
are available for determining your exact 
processing conditions and requirements. 


J. O. ROSS 


ENGINEERING CORP. 


350 MADISON AVE., New York 17, N. Y. 
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V : CHICAGO 6—201 N. Wells St. DETROIT 3—12953 Greeley Ave. 
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HOBBED 


WE'VE SOLVED so many molding prob- Cauty 
lems of late with Hobbed Cavity Molds 

that we are convinced they can be usedto Wy LOGOS 
advantage by many manufacturers who 

have never given them consideration. 

THE PHOTOGRAPH, FOR EXAMPLE, is a typical illustration 
of the saving of time and money through the use of 
hobbed cavity molds. Instead of expensive time and 
labor consuming milling and hand finishing, this hob 
was used to make accurate hobbed cavity molds 
quickly . . . and to reproduce the original with remark- 
able faithfulness. 


We'll be glad to consult with you on your molding problems, 


NEWARK DIE COMPANY, Inc. 


20-24 SCOTT ST. NEWARK, N. J. 
Telephone — MARKET 2-3772, 2-3773 











For Pre-Heating and Drying Plastic Powders! 
MANY OUTSTANDING FEATURES! 











@ Detachable from Bench-Truck for over hopper suspension 
INSULATED Angle teed trough furnished to deliver material from either side. 
REFLECTIVE —ingulated-Reflective Infra-Red eight lamp heat panel with 4 


leat switches for 500, 1000, 1500 or 2000 watts. 


r MANUFACTURED BY 


INFRA-RED ENGINEERS & DESIGNERS 


1633 E. 40th Street Cleveland 3, Ohio 











Included in our production 
schedule are hearing aid parts. 
The colors conform to the skin 
coloring of different races and 


nationalities. 


Coloring in the items we man- 
ufacture for you is important to 


us. 


Write us about your post-war 


colored plastic products. We 
would like to be your source of 


supply. 








ARTCO 


FLEXIBLE-SHAFT TOOL FOR 
MOLD-MAKING & MAINTENANCE 


ARTCO flexible shaft tools are especially 
designed and constructed for making molds 
and maintaining them. 


Two interchangeable handpieces, and two 
interchangeable collets enable user to work 
with more than 1,000 cutting, grinding 
polishing tips. 


Foot-operated rheostat allows all speeds 
between 5,000 R.P.M. and 20,000 R.P.M 


ARTCO is the only tool of its kind especially designed for use 
in the plastics industry. As such, it is used in hundreds of plants 
Send for Complete Catalog without charge. 


American Rotary Tool Company, Inc. 


BOwling Green 9-4895 NEW YORK 4, N. Y. 
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HYDRAULIC PRESSES 
FOR EVERY NEED... 


From small laboratory presses to massive 
production units, the R. D. Wood Company 
designs and builds hydraulic presses to meet 
every requirement. Typical of variety are the 
570-ton Laboratory Press with electrically 
heated platens shown in inset, and the 3450- 
ton Hard Board Press with steam heated 
platens. 


The Wood engineering department stands 
ready at all times for consultation on your 


hydraulic press problems. 








PRECISION UNIFORMITY 


__. General Offices: AKRON 8, OHIO 

















{|| MODELS 
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| Pre-test your idea, demonstrate your new 
THREAD | product to prospects and get orders in ad- 


MOLDING vance of production with plastic models. 


TUBING Precisely built in all plastics particularly 
in transparent materials which show the 


TAPE | inside workings of your product. 


Try us on your next problem. Our ser- 
vice is practical and dependable. 


SEND FOR BOOKLET 


AND SAMPLES Tm 
fll 


STRICKER - BRUNHUBER Co. 
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SKILLED AND TOOLED FOR PRECISION MOLDING 










OPEN 


for ADDITIONAL 
BUSINESS 













Custom Molded Plastics engineered by Midwest, consist 
ently measure up to exacting specifications and require 


ments. Address your inquiries to MMM, confident that you 







are consulting an organization skilled and experienced in 








precision techniques for the production of plastics 


If you need extruded plastics in tub- 


ing, rods or special shapes, you'll be 






AND MANUFACTURING COMPANY 


. 
interested to know that we have some . 
331 NORTH WHIPPLE STREET « CHICAGO 12 











machine time now open and can take 











care of your requirements promptly 






Save wunme KANE 


AUTOMATIC 


and satisfactorily. 


’ This applies, of course, only to war GAS-FIRED 
orders and uses approved by WPB. | STEAM BOILER 

... and be 

Let us discuss your extrusion problems sure of e@ 


with you, | SIMPLE... 
| EFFICIENT 


° HIGH PRESSURE 
| STEAM SUPPLY 


Let us help you determine your boiler requirements. Make 
a list of your presses—indicate the size and number of 


n = ™ platens to be heated in each press, specify the molding 
/4 \ A 4M) 3 5 ‘ | temperature required and state whether operation is heat 
| and chill or straight heat. 


PRODUCTS CORPORATION With this data at hand, we can determine the type, size 
and pressure of boiler best suited to your needs. 
6921 Carnegie Ave. Cleveland 3, Ohio 











\LEARN PANE ()EELDT 


TREET. PHILADELPHIA 




























pod 


. Make 
mber of 
molding 

is heat 


pe, size 

































































——— a 
“ ‘a Ob Py Q = . Pete 
I : >) oe | 
XR 4 34 eve ee 
= a as AS: t je 
(= eR Fe 


lik Siew cibdeid to the, lo cb-Abels eecliis. foc Gl.Niles- 
tries by insulation. We do both custom and stock molding 

in all current commercial plastics. We have a number of 
stock: ‘molds on hand for making various sizes of “Safety- 
Strain” insulators ‘and terminal blocks. “= 


3 “Write or phone: 























sacle MANUFACTURING Co. 


CUSTOM MOLDERS OF PLASTICS FOR INDUSTRY 
Tl New York Avenue Brooklyn, N.Y. 
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NEW ROTARY © TODAY AND TOMORROW... 
TABLET PRESS gee 


@ New design embodies re- 
finements sckiowad through 
years of machine building. 
New features include variable 
lower punch pull-down track 
plus micrometer cell adjust- 
ment, center drive shaft;built- 
in variable speed drive; 
automatic excess pres- 

sure relief (adjustable); 
low friction drive; 

1 h.p. motor. 


Other facts: ca- 
pacity: 300-800 
tablets p.m.; tab- 
let diam.: 346’— 
%", max. cell 
depth: 16"; 
floor space: 30” x 
36”, height: 60”, 
net weight: 1025 
Ibs. 


ARTHUR COLTON COMPANY! F#OLUMBI 


2600 E. Jefferson Avenue, Detroit 7, Michigan PROTEKTOSITE CO.,Imc. Carlstadt. N. J. 
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THERMOPLASTIC i ee 
SCRAP | 


M A T | > R a A 7, %y for reclaiming Thermoplastics including | 


ACETATE BUTYRATE ETHYL CELLULOSE 
STYRENE & ACRYLIC OR VINYL RESINS 

















We Reprocess for You or Buy from You: 


We reclaim thermoplastics that are off-size or off- 
standard, including factory residues or scrap. 


Turning Waste into Usable Materials: 


We are a source of supply for manufacturers who 
need clean and graded Sane plastics. These 
are suitable for many “PP ications where VIRGIN 
materials are not essential or cannot be obtained. 


GERING PRODUCTS INC. 


North Seventh St. & Monroe Ave., KENILWORTH, N. J. Chicago Office: 622 W. Monroe St. 

























Unique processing ma- 
chinery for rubber, 
reclaims, plastic mate- 
rials, fillers and blends 
«+-comprises Mixers, 
Sifters, Cutters, Hammer 
Mills, Attrition Mills ... 
and Conveying equip- 
ment. Individual Units. 
Complete systems. Engi- 
neered and built to 
requirements. 














MERCER-ROBINSON COMPANY, INC. 


BHURCH STREET, NEW YORK 7, N. Y 
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MOLDS 


OUR SPECIALTY. 


INJECTION - COMPRESSION 
TRANSFER 


for all kinds of plastics 








Let our y pees of experience 
be of service to you 


STANDARD TOOL CO. 


Leominster, Mass. 


New England Agents— 
Lester Injection Molding Machines 





OLD STAMPING 
MACHINE.CO 





DIFFERENT 
APPLICATIONS 
IN 


DME STANDARD 


INJECTION MOLD BASES 


Stocked For Ready Shipment 
Ou Your Onder 


4 basic sizes—16 different applications of each size 
—a total of 64 from which to meet your every require- 
ment. DME Standard Mold Bases save you precious 
man hours and enable you to get into production 
faster . . . ready for cores, cavities and ejector pins. 
They reduce errors in designing and mold making and 
greatly reduce the time needed for making a new 
mold ready. Parts are standard, interchangeable and 
can be used repeatedly for further setups, thus con- 
serving critical material. 

Have DME do the job of your man now in the service 
and help you solve your manpower problem. 


DME MOLD PARTS—For Injection and Compression 
Molds—shipped immediately from stock. Machined 
te extremely close dimensions, they enable you to 
build up your own molds. Labor-saving . . . time- 
saving . . . error-eliminating! 


Send us your name .. . and a copy of 
DME NEWS will be mailed you monthly. 





DETROIT MOLD 
ENGINEERING COMPANY 


7 WOODWARD AVENUE * DETROIT 1, MICHIGAN 
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Moutp Makers AND Moutpers 


If you have any full or part time 
available for the making and running 


of compression or injection moulds, 


get in touch with us. 











HARRY BRODER 
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ICTORY 
WILL BE OURS 


BY PULLING TOGETHER! 
We are here to serve our 
Country, and Customers 
Old and New, by Providing 
High Quality Molded Parts. 


Our trademark stands for justice, 
and is backed by an engineering 
staff of more than thirty years ex- 






Specialized 


= 

mun ZINC 
CALCIUM 
ALUMINUM 


@ As molding speeds climb steadily higher, it be- 

comes more essential to provide better lubrication 

both for the molding material and for the mold 

itself. For the complete answer to both these prob- 

lems, it will pay you to turn to Metasap. For, in 
| addition to giving worry-free lubrication, Metasap 
| Metallic Soaps supply a very desirable plasticizing 
| effect. For further information. write. 





perience. 

This background is yours for the 
asking. Consult us with your 
problems, small or large, simple 
or complicated. 


Compression and Transfer 
Molding of Thermosetting 
Materials Is Our Specialty 


PLASTIMOLD, INC. 
ATTLEBORO, MASS. 











PALMITATES 


STEARATES 









of ALUMINUM, CALCIUM, LEAD, ZINC 
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Interphone Equipment 


and Component Parts 


NOW IN PRODUCTION 
CD-318-A JK-48 PL-68 
CD-307-A PL-47 “A” Plug 
CD-874 = PL-54 BC-366 
JK-26 PL-SS BC-347-C 

PE-86 SW-141 
jB-47 To-3° 


TRAVLER KARENOLA 


RADIO AND TELEVISION CORPORATION 
1026 W. VAN BUREN ST., CHICAGO 7, ILL. 
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os rte PO All informe- 
onfidence. Write to— 


or drawings 
‘whether 4 model is av 
tion treated in strictest c 

NEW PRODUCTS DIVISION 


DESIGNERS FOR 
INDUSTRY, INC. 


2915 DETROIT AVENUE + Dept. P-6 + CLEVELAND 13, OHIO 








ENGINEERED 
PLASTICS... from 


Design to Complete Assembly 


Collaborating closely with the engineer- 
ing staffs of manufacturers engaged in 
producing for America’s military re- 
quirements, this organization has spe- 
cialized in the redesign of products and 
parts to assure maximum benefits 
through the use of plastic materials and 
plastic molding. 

Our engineering experience and mold- 
ing facilities will be available to serve 
post-war industry in similar degree; as- 
sisting in product betterment, in reduc- 
ing assembly time, in lowering cost of 
manufacture . .. in the most practical ap- 
plication of plastics to products old or 
new. 


Write for copy of free Folder File. 
It contains full information on our 
plastics designing, molding and 
assembly services. 


Plastic Manufacturers, Inc. 


Injection and Transfer Molding 
STAMFORD, CONNECTICUT 











Representatives 


DETROIT 2—805-06 New Center Building 
LOS ANGELES 35—1440 South Robertson Boulevard 
NEW YORK 1—19 West 34th Street 
CANADA—A. & M. ACCESSORIES LTD. 
Toronto, 19 Melinda St. Vancouver, 744 W. Hastings St. 
Montreal, 1405 Bishop St. 














he you can depend on 
YARDLEY 


akg Our staff has had many 
years of experience in 
extruding moldings, tubing, 
edgings and special shapes. 


Recently-added compres- 
sion and injection equip- 
ment enables us to broaden 
our service to both old and 


new clients. 


Write for our new folder. 


WARDLEY 
P lastics C. pany 


om 
138 Persons Ave. Columbus 15, Ohio 


Extruders of Saran, Cellulose Acetate, Butyrate, 
Polystyrene, Styralloy and Vinyls. Also Injection 
and Compression Molding. 














GB 


in all commercial plastics 


roe l§ 


There’s no application too imagina- 
tive, no technical problem too tough 
for our molding service to handle— 
and come up with successful mold- 
ings. We work in thermoplastics, 
thermosetting plastics and cold- 
molded materials, by injection, trans- 
fer & compression methods. We 
advise you from more than two 
decades of successful experience in 
design and production. 


PLASTIC MOLDING 
CORPORATION 
SANDY HOOK, CONN. 











GLACIAL ACETIC ACID 
Standard, U.S.P. Xil and C. P. Grades| 


ee 


VINYL ACETATE, UNPOLYMERIZED 


ALDEHYDES 


Acetaldehyde Crotonaldehyde 
Acetaldol Paraldehyde 


ed 


ACETATES 


Zinc Acetate 
Copper Acetate 
Methyl Acetate 
Aluminum Acetate 
Potassium Acetate 
60% and Anhydrous Sodium Acetate 


set @ 


For further information write to 





NIACET 


CHEMICALS CORPORATION 
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1D OO 18-inch DRILL PRESS 





Here’s a new husky low-cost DURO drill press that can handle efficiently a wide range of 
drilling and tapping jobs—or be easily adapted for many specialized operations. Feature 
for feature, it has been skillfully designed for long accurate service under the toughest pro- 
duction conditions. It incorporates new exclusive emees that make it one of the outstanding 
drill press values. Has Many Outstanding Features. Special design permits quick changing 
of belts. Has six-spline telescopic, self-aligning spindle that reduces play. Production 
table has 14” x 18” machined surface. Efficient production foot feed available. Heavy base 
with 12” x 12” machined surface. Specifications include: %4” capacity. No. 2 Morse Taper. 
4 New Departure Ball Bearings. Speed range 425 to 2030 R.P.M. Spindle travel—s”. 
Drills to center of 18” circle. Maximum distance from base to spindle—49”. Maximum 
distance from table to spindle—19”. Overall height—68”. Size of overall base—18” x 2849”. 
Diameter of column—36”. Weight of Model A3088 /as illustrated) less motor, 350 Ibs. 
Also available in bench model. 


Send for New Complete DURO Catalog 


The DURO line includes a complete range of low-cost single and multi-spindle Drill Presses, 
Metai-Cutting Band Saws, Circular Saws, Jointers, Routers, Shapers, Grinders, Lathes, Scroll 
Saws, Flexible Shaft Units, and Portable Electric Drills. Mail coupon today for FREE copy 
of catalog giving full specifications and prices. 


| Duro Metal Products Company 
| 2691 N. Kildare Ave., Chicago, Ill. 


Gentlemen: Please send me FREE copy of latest DURO 
| Catalog giving full specifications on new DURO 18-inch 
| Drill Press and other bt RO Machine Tools 

MACHINE TOOL DIVISION Fen 
a 
DURO METAL PRODUCTS CO. I Address 


City Zone State 


ALSO MAKERS OF DURO HAND TOOLS 
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FOR 


PLASTI 
MOLDIN 


TURDILY BUILT to meet today’s 
needs; EEMCO Hydraulic Presses are 
manufactured in 12” x 12” laboratory 
size and up to any size needed for 
production requirements. Pull back cyl- 
inders can be provided or presses 
equipped with double knockouts for the 
ejection of molded pieces. Write for 
bulletin describing EEMCO Presses. 


MILLS + REFINERS « WASHERS + EXTRUDERS+ STRAINERS 
HYDRAULIC PRESSES + CALENDERS + TUBERS + CRACKERS 


EEMCO 
a, | oa & Mec. (6 ; 





DIEMOLDING CORPORATION 
Canastota, N. Y. 


A: complete and thoroughly equipped 
molding plant with an enviable record 
erformance for many of the largest 

of molded parts, products, pre- 
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Wee Rsle Motch ilelsl-tas tor 


3 your molded parts. 


DIEMOLDING CORPORATION 
CANASTOTA NEW YORK 





Old buyers prefer MacRae's for re- 
liability—new buyers for its 
reputation — industrial advertisers for 
proven results. For space rates, consult 
your agency or write Dept. F. 
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FILLERS 


WOOD FLOUR 


COTTON FLOCK 
and FABRICS 
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PLASTIC INDUSTRY 


LARGEST DOMESTIC SUPPLIERS 


Becxer Moore & Co. inc. 


NORTH TONAWANDA, N.Y 


« 
a. \Y 
v 


et amy 

All kinds, sizes and shapes, 
standard and special designs. 
Contract and engineered screw 


specialties, precision made, 


economically produced. 





1 \ 
Gy NEWIENGLAND | SCREW CO. ; 
KEENE, NEW HAMPSHIRE 


























SPACE & TIME 


TIME is growing short 
for space reservations 
in 1945 PLASTICS 
CATALOG. 


SPACE strictly limited 
by WPB paper limita- 
tions order. 


ADVISING: immediate 
reservation of space for 
your message in the 
Encyclopedia of Plastics 
—the only medium of 
its kind. 


Space rates on request. 


1945 


PLASTICS CATALOG 


Plastics Catalogue Corporation 
122 East 42nd Street 
New York 17, N. Y. 
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ERNATIONALIMOLOED) PLASTICS, INC) : 
ae re fA PO a) = 
ss @ «MANUFACTURERS AND DESIGNERS OF MOLDED PLASTICS @ | 
4383 West 35th Street Cleveland 9, Ohio y 

| 
MODERN LABORATORY MILLS || = 
DESIGNED FOR MODERN PLASTICS || ™ 
Sow 
These New Thropp Laboratory Mills are specially designed for use PO! 
with new plastic materials requiring temperature milling 13” 
48" » 
The mills are equipped with flood lubricated fully bronze lined roll a, 
bearings with oil Klosure Seals on each end to prevent contamination = 
of the stock. Puls 
We manufacture a complete line of mills and calenders. Send 226 | 
for illustrated specification sheets and prices _ 
‘ 
‘ 
| 4 
L 
WA 
hydr 
Advi 
PLA 
veloy 
plast 
New Thropp Labora- — 
tory Mills and Calendars s 

can now be equipped with G. E 
THY-MO-TROL Drive, providing wide speed P 
range and close speed regulation from A. C . 
source of supply. t 
WM. R. THROPP & SONS CO. 
Trenton, New Jersey Fon 
and i 
214 MODERN PLASTICS 
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WANTED 


Arthur Sw &A iat 
In Northern Ohio to headquarters in Cleveland—Plastic Sales 
PRODUCT DESIGN Engineer preferably experienced in phenolic laminates. Manu- 
facturers agents need not apply as poanes full time plastics 
Executing designs for post-war manufacturing. salesman is required by large favorabl nown national organi- 
~ pe ad so give full details 


N. Mich Ave., Chicago 11, Ml. zation. Our own anization knows 
need ehigan Ave., Chi un, Mu in confidence. Reply Box 997, Modern Plastics. 























WANTED: PLASTIC SCRAP OR REJECTS in any form. Cellulose One 40 inch Farrel & Birmingham Rubber Mill Cag oy One 4 inch 
Acetate, Butyrate, Polystyrene, Acrylic, Vinyl Resin, etc. Also wanted oan mill mglcto with —_ pl 998 
us lots of phenolic and urea molding spotestate. Custom grinding Plastics. = reduction gear. Reply Box » Modern 
magnetizing. Reply Box 318, Modern Plastics. 


WANTED: THERMOPLASTIC SCRAP or rejects in any form, including FOR SALE: Hydraulic Presses, 4—36" x 36” 12” ram, 1—20" x 80" 4—8 
Acetate, Butyrate, Styrene, Acrylic and Vinyl Resin materials. Submit rams, 1—52” x 26" 14” ram, 400 ton cap. 1—15" x 15" 8 ” ram, 6—12" x 12” 
Fs. and details of quantities, grades and color for our quotations. 6” rams, i—16" x 24” 11” ram, 1—18" x 20” 14" ram, 2~—14" x 20° Combina- 

y Box 508, Modern Plastics. __ oo ee oes! tion Hydraulic Toggle 100 ton cap. Pumps: | Watson oe ey duplex 
IN THE MARKET FOR: Stainless Steel or Nickel Kettles, Vacuum Pan, high and low ples Tir *< GPM 4000 Ibs. continuous bed Elmes 





Preform Machine and Mixer, Hydraulic Presses. Reply Box 825, Modern horizontal triplex, 1'> GPM 4000 Ibs. Hele Shaw JLP 44 CG M [200 Ibe. 

Plastics. HPM triplex 144 GPM 2000 Ibs. on high 16 GPM 400 Ibs. on low V Belt 

(a drive, Robertson triplex 5 GPM 5000 Ibs. Union Steam Pump Viscolizer 

3 GPM 3000 Ibs. Accumulators, Vulcanizers, Extruders, Mixers, Mills, 

ete. Advise your requirements. HIGHEST PRICES PAID FOR YOUR 

WANTED USED EQUIPMENT. Universal Hydraulic Machinery Company, 285 
2 Hudson St.. New York 13, New York. 


Chemist or sales engineer who can join us or guide us into the DO YOU NEED Detroit or Michigan sales representation? Organization 
plastics field. We are a modern wai factory eqipped with selling industrial accounts. Interested in lines with post-war potentiali- 
varnish stacks and steam-jacketed & P mixers. rite details. ties. Warehouse facilities can be arranged. Reply Box . Modern 


FARBOIL PAINT COMPANY Plastics. 


801 Key Highway, Baltimore 30, Md. MANUFACTURER of office equipment would like to contact men who 
will be able to qualify for permanent positions in Plastics Department. 
For serious consideration, applicants should have experience in at least 
PLASTIC ENGINEERING: Plastic materials formulas. adhesives for- one field of activity as follows: 1. Machine design and drafting; 2. Test- 
ies, ti esetting resin formulas, laminating ind beading resin ing and laboratory operations with plastics, or 3. Plastics parts design. 
fi ulas. Product Design and Engineering. Plastic plant engineering Reply Box 1000, Modern Plastics, advising education and experience. 

and layout. Manufacturing contacts and sales outlets. Plastics Engi- 
neering, P. O. Box 100, Midland, Mich. 

| TT —_ _ _— HELP WANTED 


Experienceed Supervisor of new finishing and fabricating — 
MOLDERS NOTICE ment in established Northern New York State molding 

, se _ Must be capable of starting and ae new ‘departiment to 
. . form, draw, machine and decorate plastic sheets, sand tubes. 
or cad a ee Sse Excellent cupeesunity to progress P with = es de ~~ 
national sales organization to assist you or your customers in gh Pn —— or over 38. Send full particulars. - 
marketing these products. We can market those tough ones 
too. Give us atry. Reply Box 994, Modern Plastics. 





























FOR SALE: — ~ Fesieated 74, #3, #2, Extruding none motors; 
6000 8” and 12” Allen Extruders; W. P. jacketed mixers; mixing s; sheeters 
FoR SALE—1 Werthingves | Pump 1x6, eu h- , een various sizes; hydraulic presses, various sizes; and comagees pamoe 
i oath Neh drive - rf HP _ . i W.S. is’ 18” H 2 on, 10” accumulators, various other plastic machinery. All rebuilt 
ing 7; 1. 24" Pr e 9” 424" 55” at a oan H i 7 Plat. stock. United Rubber Machinery Exchange, 319 Frelinghuysen Avenue, 
iW. & P. Mixers; 4-Semi-Automatic 100-ton Hydr. Presses, platen area N*W#TK 5, New Jersey. 
20° x 36"; Allen 6” Tuber; Dry Powder Mixers; Pulverizers, Grinders 
ete. Send for complete list. Reply Box 447 Modern Plastics. 
POR SALE: 2—'9" and \” Preform Tablet Machines; 2—Shriver Hydr. HELP WANTED 
15” x 15” Heated Platen, 12” Ram. Grigoleit 23” x 18" Platens, 
13° Ram. Watson-Stillman 22” x 24", 5'o" Ram; 25” x 36", two 5” Rams; Experienced Foreman of Injection Molding Department, for 
48” x 26", four 36” Rams; 78” x 36", two7'>” Rams. Burroughs 16" x 13", established, progressive molding shop in upper New York State— 
8 Ram. Farrel 30” x 23” Heated Platens, 8° Ram. Farrel 24” x 24’, 5 Reed Prentice machines. Must be over 38 or in deferred draft 
10” Ram. Thropp 24” x 24”, 10° Ram. 400 ton Hydraulic Extrusion classification and able to secure referral card. Send full par- 
Spiel far agg Bs we ~ sk whe Rw eal. heavy —_ ticulars and state hourly rate for 48 hour week. Box 1002, Modern 
ra ack. Mixer. New a ew otary Cutters. rege Plastics. 
stocks of Hydraulic Presses, Pumps, and Accumulators, Mixers, Grinders, 
Pulverizers, Gas Boilers, ete. Only Partial Listing. Send us your in- 
quiries. We also buy your ou machinery. Stein Equipment Co., 
£26 Broo Broome St. St., New York 13, N. Y. 























TOOL MAKER 


MANUFACTURERS ATTENTION! 
We want a man who can take over the Production of Plastic 
We have a most successful record of sales of tic products to Molds in a large mold shop located in the Cleveland District. 
CHAIN STORES and DEPARTMENT STORES, nationally. We Plenty of Equipment available and good post war prospects. 
ean now take on a side line and GUARANTEE SUCCESS. COM- Salary a ing to qualifications. All replies will be treated 
MISSION BASIS. Fifth Avenue, New York, Show Room. Reply confidentially. Reply Box 1003, Modern Plastics. 
Box 996, Modern Plastics. 




















WANTED: Small or medium sized plastic molding plant with either DRAFTSMAN-ENGINEER—Duties to include designing of die-casting 
hydraulic extrusion or injection equipment with or without tool shop. dies and fixtures for progressive manufacturing plant located in New 
Advise full details. _Reply Box 788, Modern Plastics. York City, established over 25 years. Permanent post war position. 
PLASTIC s. Koosies end euaimees, Of pease euneslames tn seseneehs de> Excellent future. Give full details of experience and salary desired to 
. oaaion coal auliccsans of thermosetting, thermo- start. Reply Box 1004, Modern Plastics. 

Sineties, ¢ a molded and protein plastics, wishes permanent ——— 
connection in supervisory, researc = ———_ capacity. 

consulting, advisory or connection wi contemplating enpancion POSTWAR POSSIBILITIES 
or new business enterprise. Reply Bow: 1006, ! bos. Modern Plastics. 








Engineering and Sales Organization with excellent connections 
and wide experience on the continent seeks contact with manu- 
facturers to discuss postwar bilities. European representa- 
tion with headquarters in Paris or the — a of Continents 
manufacturing and distributing agencies. . Heyberger, P. 
156, Old Greenwich, Conn. 





lurgy y equi 
7 Premier Crystal Laboratories Inc., Park Row, N. 
7,N. Y. : 
MOLDS DESIGNED: Experienced designer 7 has epare time evallable to to 

ti molding 
Am familiar with the of pa = Sage side Ec pall, 
ee and other special molds of tried and proven successful 
can 


FOR SA 1—500 ton Hydraulic Press with downward moving ram origina te entirely new designs when necessary 
and by Box ‘S12, odern Plastics. - sca pm held strictly em hy “Reply Box 1005, “Modern | a sa 
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We tls de MARK 


In ancient days when the average man could neither read nor write he made his mark 

X before witnesees and it became his legal signature. Even today under certain cir- Ask for Bulletin ‘‘Marking on Plastics” 
cumstances the law recognizes a man’s mark upon an agreement as his recorded tae atdiie of 5 hi 

assent thereto. Property is identified by marking — highways are marked. The use of Gung Cotatls a] your marking require- 
marks has been associated with man’s history, actions and journeys from the begin- ment and sending samples of articles 
ning of time. Today marking plays a part of increasing importance in all industries — to be marked. 
code, capacity and assembly marking of electrical parts; size, lot and content marking 

upon materials, labels and containers in many lines, identifications and instruction 

marking upon many mechanical devices. Marking by MARKEM combines power- 

driven marking machines and marking compounds to fit most materials and almost 

any surface or shape under production speeds and conditions. 
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These girls in our Finishing and Inspection 
Department are working for you, as surely as 
though they were on your own payroll. They 
are trained to fulfill the customer's specifications 
to the letter—to finish and to check each 
moulded piece to see that it holds rigidly to 
tolerances, that it is ready for quick assembly 
and efficient utilization without loss of time or 
wasteful rejection. They afford you complete 


For Custom Injection 
Moulding ... try the Trio 


WE PAY THEM... 
but they work for you 


assurance that your custom injection mouldings 
will be exactly the way you want them. 

Your designers and engineers may count 
heavily on them, just as many other men in 
similar positions are now doing. You can have 
confidence in the Trio, in our engineering, die 
making, moulding, finishing and inspection, right 
from your first question about plastics. 


WORCESTER 8, MASSACHUSETTS 


NE OW YORK 17 N 


8 GRAFTON STREET 











IT’S LITTLE THINGS LIKE GLUE LINES 


that help win Campaigns in War and Industry 


) “On arrival at one of the Solomon Islands, 
we found an abandoned ‘cat.’ With jammed 
transmission, it had been dumped into the 
ocean 3 weeks earlier, thought impossible 
to repair ... The Seabees fished it out... 
repaired transmission . .. in such a hurry 
they didn’t even open the final drive... 
Working it 24 hours a day for 2 weeks, 
they established a base in enemy territory 
... 8 months later the machine was still 
in service, working hard.” (From report 
of a Chief Petty Officer of the U.S. Navy). 


A thin line of adhesive based on VINYLITE 
resin contributed in no small way to this 
remarkable service record. This adhesive 
is used to seal a cork gasket to the copper 
bellows of the final-drive sprocket shown 
in the cutaway view. This seal protects 


the precision mechanism that drives the 
endless tracks ... through mud, muck, and 
sand. The outstanding tenacity and dur- 
ability of the VINYLITE resin adhesive 
have been amply demonstrated on all the 
world-wide fronts where Caterpiilar trac- 
tors are making history. 


An adhesive that will withstand these 
severe tests on the wars exacting proving 
grounds will solve some manufacturers’ 
postwar problems—whether it be a bond 
for metal, stone, cloth, paper, wood or 
plastics. Our Development Laboratories 
will be glad to help you adapt VINYLITE 
resin adhesive to your specific needs, 
Write Department 7 for literature. 


Plastics Division 


CARBIDE AND CARBON CHEMICALS 
CORPORATION 


Unit of Union Carbide and Carbon Corporation 


as 


30 EAST 42ND STREET, NEW YORK 17, N. Y. 
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The future of your men in the services 


is the most important factor in your 


Pe Poco grea 


life today. Protect the future that you 


will share with them by buying and 


pa anae “CK 


aitdeetinmeaed 


saving War Bonds. Our life tomorrow 


depends upon their sacrifices — their 


Net 


@ evectaic life today depends upon ours. 


1} PLASTICS AVENUE, PITTSFIELD, MASS. 


GENERAL @ ELECTRIC 





